ct 


EPROM Products Advanced 


1993/1994 Data Book/Handbook Micro 
Devices 





LY 


eaaeaeat 











AMD's Marketing Communications Department specifies environmentally sound 
agricultural inks and recycled papers, making this book highly recyclable. 


EPROM Products 
Data Book/Handbook 
1993/1994 


ADVANCED MICRO DEVICceEs én 


© 1993 Advanced Micro Devices, Inc. 


Advanced Micro Devices reserves the right to make changes in its products 
without notice in order to improve design or performance characteristics. 


This publication neither states nor implies any warranty of any kind, including but not limited to implied warrants of merchantability or fitness 
for a particular application. AMD® assumes no responsibility for the use of any circuitry other than the circuitry in an AMD product. 


The information in this publication is believed to be accurate in all respects at the time of publication, but is subject to change without notice. 
AMD assumes no responsibility for any errors or omissions, and disclaims responsibility for any consequences resulting from the use of the 
information included herein. Additionally, AMD assumes no responsibility for the functioning of undescribed features or parameters. 


Trademarks 
AMD and the AMD logo are registered trademarks of Advanced Micro Devices, Inc. 
ExpressROM, Flasherase and Flashrite are trademarks of Advanced Micro Devices, Inc. 


Product names used in this publication are for identification purposes only and may be trademarks of their respective companies. 


Advanced Micro Devices continues to be at the forefront of non-volatile memory technology. Our 
technology leadership is evidenced by the world’s fastest and highest density EPROMs. 


Our CMOS EPROM product portfolio is the broadest available. Today we offer EPROM densities 
ranging from 64K to 4 Megabit in both ceramic windowed and plastic one-time-programmable 
packages. Our superior EPROM process technology yields access times as fast as 35 ns 
enabling you to maximize system performance based on today’s high speed microprocessors. 
Furthermore, we have expanded our product service by providing ExpressROM™ memories. 
These preprogrammed and fully tested devices provide users with a cost-effective alternative to 
EPROMs without the long fead-time associated with ROMs. 


We are now proud to announce a family of true Low Voltage EPROMs to complement our product 
offering. Our low voltage product family consists of 1 Megabit and 2 Megabit devices with speeds 
of 120 ns and 150 ns respectively. The voltage range has been extended to make them suitable 
for systems that have regulated power supplies (3.0 V to 3.6 V) and those that are battery 
powered (2.7 V to 3.6 V). We have also expanded our package portfolio to include Thin Small 
Outline Packages (TSOP). 


There has never been a better time to take advantage of AMD's family of non-volatile memories. 


Walid Maghribi 


Vice President and General Manager 
Non-Volatile Memory Division 
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Non-Volatile EPROM Memory Products 





UV EPROMs 
OTP EPROMs 






introduction 


The Non-Volatile Memory Division manufactures a broad range 
of high performance memory products. These products include 
traditional windowed EPROMs, plastic OTP EPROMs, and 
ExpressROM devices. They offer the system designer an 
extensive choice of economical alternatives for program 
storage. 


AMD's EPROM offerings are manufactured using advanced 
CMOS process technology yielding access times as fast as 

35 ns. Product densities range from 64K to 4 megabits. 
Designers challenged with extending useful battery life in 
portable applications will appreciate the 3 Volt EPROM product 
family. All EPROM products are offered in windowed ceramic 
and One-Time Programmable (OTP) plastic packages. 


Non-Volatile Memory 
Products 












ExpressROM™ 
Devices 


A new concept from AMD is the ExpressROM device. These 
are quick-turn ROMs produced from EPROM wafers. Lead 
times of these devices are typically half that of ROMs. 


AMD is committed to leadership in high-performance CMOS 
non-volatile memories. These products offer industry-leading 
speeds and densities that will contribute to the competitive 
advantages of your design. 
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UV EPROMs 


OTP EPROMs 





Am27C64 Am27C128 Am27C256 Am27C512 
Am27H256 
Am27C010 Am27C020 ; Am27C040 Am27C080° 
Am27C1024 Am27C2048 Am27C400 Am27C800* 
Am27H010 Am27LV020 *  Am27C4096 
Am27LV010 Am27LV020B 
Am27LV010B 


UV EPROMs & OTP EPROMs 


Pin Count 
Part Access Temp Package (DIP/PLCC) Supply 
Number Organization Time (ns) Range‘ Type? (TSOP) Voltage 


Am27C64-55 5V+t 5% 
Am27C64-70 5 V+ 10% 
Am27C64-90 5V+10% 
Am27C64-120 5 V+ 10% 
Am27C64-150 5 V+ 10% 
Am27C64-200 5 V+10% 
Am27C64-255 5V+ 5% 
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Am27H256-35 
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5 V+ 10% 
5V+ 5% 
5V+10% 
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Am27C256-55 
Am27C256-70 
Am27C256-90 
Am27C256-120 
Am27C256-150 
Am27C256-200 
Am27C256-255 
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5 Vt 10% 
5V+ 5% 
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UV EPROMs & OTP EPROMs (Cont.) 


Am27C512-75 
Am27C512-90 
Am27C512-120 
Am27C512-150 
Am27C512-200 
Am27C512-255 


Am27H010-45 
Am27H010-45V05 
Am27H010-55 
Am27H010-70 
Am27H010-90 
Am27H010-90V05 


Am27C010-105 
Am27C010-120 
Am27C010-150 
Am27C010-200 
Am27C010-255 


Am27LV010-120 
Am27LV010-150 
Am27LV010-200 
Am27LV010-250 
Am27LV010-300 


Am27LV010B-150 
Am27LV010B-200 
Am27LV010B-250 
Am27LV010B-300 


Am27C1024-85 
Am27C 1024-90 
Am27C1024-120 
Am27C1024-150 
Am27C1024-200 
Am27C1024-255 


Am27C020-120 
Am27C020-150 
Am27C020-200 
Am27C020-250 
Am27C020-255 


Am27LV020-150 
Am27LV020-200 
Am27LV020-250 
Am27LV020-300 


Am27LV020B-200 
Am27LV020B-250 
Am27LV020B-300 


Am27C2048-105* 
Am27C2048-120 
Am27C2048-150 
Am27C2048-200 
Am27C2048-250 
Am27C2048-255 


Notes: see page 1-8 


Organization 


64K x 8 
64K x 8 
64K x 8 
64K x 8 
64K x 8 
64K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


128K x 8 
128K x 8 
128K x 8 
128K x 8 


64K x 16 
64K x 16 
64K x 16 
64K x 16 
64K x 16 
64K x 16 


256K x 8 
256K x 8 
256K x 8 
256K x 8 
256K x 8 
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256K x 8 
256K x 8 


128K x 8 
128K x 8 
128K x 8 


128K x 16 
128K x 16 
128K x 16 
128K x 16 
128K x 16 
128K x 8 


Access 
Time (ns) 


Package 
Type? 
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Non-Volatile EPROM Memory Products 


Pin Count 
(DIP/PLCC) 
(TSOP) 


Supply 
Voltage 


5Vt 5% 
5 V+ 10% 
5V+10% 
5V+10% 
5 V+ 10% 
5V+t 5% 


5V+10% 
5V+ 5% 
5V+10% 
5V+10% 
5V+10% 
5V+ 5% 


5Vt 5% 
5 V+ 10% 
5V+10% 
5 V+ 10% 
5V+ 5% 


3.3V+10% 
3.3 V+ 10% 
3.3 V+ 10% 
3.3 V+ 10% 
3.3 V+ 10% 


5 V+ 10% 
5 V+ 10% 
5 V+ 10% 
5V+ 5% 


5V+10% 
5V+10% 
5V+10% 
5V+10% 
5V+t 5% 


3.3 V+ 10% 
3.3 V+ 10% 
3.3 V+ 10% 
3.3 Vt 10% 


2.7V-3.6V 
2.7V-3.6V 
2.7V-3.6V 


5V+ 5% 
5V+10% 
5V+10% 
5 V+ 10% 
5V+10% 
5V+t 5% 
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UV EPROMs & OTP EPROMs (Cont.) 


Pin Count 
Part Access Package (DIP/PLCC) Supply 
Number Organization Time (ns) Type? (TSOP) Voltage 


5V+10% 
5V+t 5% 
5V+10% 
5V+10% 
5V+10% 
5V+t 5% 


Am27C040-120 512K x 8 
Am27C040-125 512K x 8 
Am27C040-150 512K x 8 
Am27C040-200 512K x 8 
Am27C040-250 512K x 8 
Am27C040-255 512Kx 8 


rcrercee 


- 


2000 
mm 
z= 


OF 


LM 


a. a 


Am27C400-125 512K x 8/256K x 16 
Am27C400-120 512K x 8/256K x 16 
Am27C400-150 512K x 8/256K x 16 
Am27C400-200 512K x 8/256K x 16 
Am27C400-255 512K x 8/256K x 16 


5V+ 5% 
5V+10% 
5V+10% 
5V+10% 
5V+ 5% 
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O20000 


5Vt 5% 
5V+ 10% 
5V+10% 
5V+10% 
5V+10% 
5V+ 5% 


Am27C4096-125 256K x 16 
Am27C4096-120 256K x 16 
Am27C4096-150 256K x 16 
Am27C4096-200 256K x 16 
Am27C4096-250 256K x 16 
Am27C4096-255 256K x 16 


0 UT 
Ge oo 


2000 
mm 
Zz 


O= 


Am27C080-105* 1 Megabit x 8 
Am27C080-120* 1 Megabit x 8 . 
Am27C080-150* 1 Megabit x 8 
Am27C080-200* 1 Megabit x 8 
Am27C080-250* 1 Megabit x 8 
Am27C080-255* 1 Megabit x 8 


5Vti 5% 
5V+10% 
5V+10% © 
5V+10% 
5 V+ 10% 
5V+ 5% 


- 


cCcrercre rcrerrce ee ee ee ee 
U Usd 


229 
== 
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© ce 


5Vt 5% 
5V+10% 
5V+10% 
5V+10% 
5 V+ 10% 
5Vt 5% 


Am27C800-125* | 1 Megabit x 8/512K x 16 
Am27C800-120* | 1 Megabit x 8/512K x 16 
Am27C800-150* | 1 Megabit x 8/512K x 16 
Am27C800-200* | 1 Megabit x 8/512K x 16 
Am27C800-250* | 1 Megabit x 8/512K x 16 
Am27C800-255* | 1 Megabit x 8/512K x 16 


*Contact the local AMD sales office for the availability of this device. 
Notes: see page 1-8 
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ExpressROM 
Devices 


Am27X64 Am27X128 Am27X256 Am27X512 Am27X010 Am27X020 Am27X040 
Am27X1024 Am27X2048 


ExpressROM Devices 


Am27X64-90 -8Kx8 
Am27X64-120 8K x8 
Am27X64-150 8K x 8 
Am27X64-200 8Kx 8 
Am27X64-255 8K x 8 


5V+10% 
5 V+ 10% 
5V+10% 
5V+10% 
5V+ 5% 


wre 
i ey 


- 
- 


Am27X128-90 16K x8 
Am27X128-120 16K x8 
Am27X128-150 16K x8 
Am27X128-200 16K x8 
Am27X128-255 16K x8 


5V+10% 
5V+10% 
5V+10% 
5V+10% 
SV+ 5% 


. 
wee 


20ND 29000 


Am27X256-90 32K x 8 
Am27X256-120 32K x 8 
Am27X256-150 32K x 8 
Am27X256-200 32K x 8 
Am27X256-255 32K x 8 


5V+ 10% 
5V+10% 
5V+10% 
5 V+ 10% 
S5V+ 5% 


eee ow 
— or eee oe oe 
se we 


Am27XH256-45 32K x 8 
Am27XH256-55 32K x 8 
Am27XH256-70 32K x 8 


5V+10% 
5V+10% 
5V+10% 


Am27X512-90 64K x 8 
Am27X512-120 64K x 8 
Am27X512-150 64K x 8 
Am27X512-200 64K x8 
Am27X512-255 . 64K x 8 


5V+10% 
5§V+10% 
5V+10% 
5V+10% 
SV+t 5% 


5V+ 5% 
5V+10% 
5 V+ 10% 
5V+10% 
5V+ 5% 


Am27X010-105 128K x 8 
Am27X010-120 128K x 8 
Am27X010-150 128K x 8 
Am27X010-200 128K x 8 
Am27X010-255 128K x 8 


Am27XH010-55 128K x 8 
Am27XH010-70 128K x 8 
Am27XH010-90 128K x 8 


5V+10% 
5§V+10% 
5V+10% 


VUUVUVU VUVUVVVU VVVVV jDVU WVU WVU UTD 50505050 '0 
ecw eoeaen ecoeew Coe COO OO COO 
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Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
C, | 
C,1 
C, I 
C, | 
C,1 
Cc 
Cc 
Cc 
Cc 
C 
C 
Cc 
Cc 





Notes: see page1-8 
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ExpressROM Devices (Cont.) 


Part Access Temp Package Pin Count Supply 
Number Organization Time (ns) a Type? (PDIP/PLCC) Voltage 


Am27X1024-120 64K x 16 5V+10% 
Am27X1024-150 64K x 16 5V+10% 
Am27X1024-200 64K x 16 5V+10% 
Am27X1024-255 64K x 16° 5Vt 5% 





mo 
a 


a 


q 


Am27X020-125 256K x 8 
Am27X020-150 256K x 8 
Am27X020-200 256K x 8 
Am27X020-255 256K x 8 


5 V+10% 
5V+10% 
5V+10% 
5V+t 5% 


Am27X2048-125 128K x 16 
Am27X2048-150 128K x 16 
Am27X2048-200 128K x 16 
Am27X2048-255 128K x 16 


5 V+ 10% 
5 V+10% 
5 V+ 10% 
5V+ 5% 


Qa jcaa 


Am27X040-150 512K x 8 
Am27X040-200 512K x 8 


§V+10% 
5 V+ 10% 


O90 N9NNQDN ANNQH AHNONOD 
UD VVDVVU Vuuv wus 





Notes: 
1. Temperature Range 
C = Commercial (0°C to 70°C) 
| = Industrial (~40°C to +85°C) 
E = Extended Commercial (-55°C to +125°C) 
M= Military (-55°C to +125°C) most products available in both APL and DESC versions. 


2. Package Type 
D = Ceramic DIP 
L = Rectangular Ceramic Leadless Chip Carrier 
P = Plastic DIP 
J = Rectangular Plastic Leaded Chip Carrier 
E = Thin Small Outline Package — standard pin-out 
F = Thin Small Outline Package — reverse pin-out 
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CMOS Erasable Programmable Read Only Memories (EPROMs) 


Figure 2-1 


ct 


INSIDE AMD’S CMOS EPROM 
TECHNOLOGY 


TECHNOLOGY DESCRIPTION 

AMD’s CMOS EPROM memories use standard CMOS periphery with an n-channel 
floating-gate memory array. The output buffers of the devices are designed to be 
compatible with both TTL and CMOS circuits. An n-channel pull-down and a p-channel 
pull-up provide full rail-to-rail switching of the outputs. The CMOS technology also 
allows very low standby power dissipation: 1.0 mA maximum TTL standby and 

100 pA maximum CMOS standby currents. . 


Figure 1 shows a cross-section of a basic inverter. The gates consist of polysilicon; 
the other connections are made with metal. The technology used for the periphery 
transistors is CMOS (Complementary MOS) technology which combines n and p 
channel devices on the same silicon. In this case, a non-epitaxial p-type substrate is _ 
used for the n-channel transistors and a deep diffused n-well is used for the p-channel 
transistors. 


The fabrication of CMOS EPROM memories is a complex process where every step 
must be rigorously monitored and controlled. This complex processing is heavily 
dependent on the following underlying technologies: 


Photolithography 

The photo or masking technology is key to the manufacturing of integrated circuits (ICs). 
It allows the same circuits to be printed hundreds of times on the same wafer. It is also 
inherent to the patterning of the various structures on the wafer necessary to the 
fabrication of the ICs. Today, with the improved capability of wafer steppers, AMD’s 
EPROM products are manufactured on geometries of one micron and below. 


CMOS Inverter Cross-Section 
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lon Implantation 

lon implantation provides precision dopant control that is so critical for the manufactur- 
ing of AMD’s EPROM products on sub-micron technology. lon implantation equipment is 
a combination of mass spectrometry, linear acceleration, high resolution, current 
integration, ion beam scanning and high vacuum technologies. This process uses 
charged dopant atoms that are accelerated by an electric field and are implanted into 
the silicon wafer at a depth determined by the acceleration energy. 


Diffusion 

The furnace operations are required for silicon oxidation and driving in dopants. 
Oxidation cycles are used to grow the gate and isolation oxides inherent to the fabrica- 
tion and operation of the MOS transistors. Drive cycles are used to diffuse the dopant 
material into the silicon to give the desired profile and depth. 


Thin Films 


Thin films deposited on the silicon include: polysilicon for gate electrodes and intercon- 
nection, interlayer dielectrics, metal layers for interconnection and passivation layers to 
seal the topside. 


AMD EPROM Technology 


The manufacturing technology for AMD’s EPROM products involves a complex combi- 
nation and blending of the previously mentioned processes. Each processing step 
requires a tremendous level of development, optimization and control. Before any new 
product is put into manufacturing, it must satisfy AMD’s commitment to customer 
satisfaction, quality and reliability. To meet these standards, every new process and 
new product must pass many rigorous requirements. These requirements are outlined in 
greater depth in the reliability section. 


The AMD EPROM products are being built on the CS19/19A family of technologies. 
These technologies are all based on a double-poly, single-metal n-well CMOS process. 
This process has been optimized for high density as well as high performance non-vola- 
tile memory devices. The basic features of this family of technologies are: 


mw n-well CMOS 
® non-epitaxial, grounded substrate 
m double-poly, single-metal 


CS19 CS19A 
= minimum feature (microns) 1.0 0.85 
@ gate length (Leff) (microns) 0.9 0.7 
@ gate oxide (Angstrom) 190 190 
m™ contacts (microns) 1.0 0.85 
= metal pitch (microns) 3.0 2.7 
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This is a 1.0 pm minimum feature conventional technology and is used to manufacture 
the low density and high speed EPROM products offered by AMD. 


CS19A 


‘This is an 0.85 1m minimum feature conventional technology and is used to manufac- 


ture the medium to high density EPROM products and the family of low voltage EPROM 
products offered by AMD. 


UV-ERASABLE TECHNOLOGY 

AMD’s CMOS EPROM technology is based upon the concept of stored charge. The 
charge is stored on a floating gate, that is a gate that has no connection to the rest of 
the circuit. The storage transistor actually has two gates: one that floats, and the other 
that acts as a control gate. The control gate is used to establish the field across the 
floating gate (see Figure 2). 


Floating-Gate MOS Transistor 





Control Gate 
Floating Gate 
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Hot electron injection is used for programming EPROM devices. With this scheme, a 
bias is set up between the source and drain of the transistor, and between the control 
gate and the substrate (see Figure 3). The channel is pinched off, and a strong current 
flows. Because of the high fields, the electrons are hot. The two fields (source-to-drain, 
and substrate-to-control-gate) combine to form a field in a diagonal direction, but 
because of the oxide barrier, electrons cannot flow in that direction. Occasionally, 
electrons acquire enough energy to cross the barrier in the shortest direction—from the 
channel to the floating gate. This is referred to as hot electron injection. 


Once an electron is on the other side of the oxide, it is on the floating gate, with no 
conductive path to get off. It is therefore effectively trapped and remains there. During 
programming, large fields are set up so that a significant number of electrons are 
injected. 


Erasing these devices requires exposure to ultraviolet light. The energy from the 
ultraviolet light causes the electrons to cross back over the oxide barrier thereby erasing 
the device. For this to happen, the device package must have a window that lets the 
ultraviolet light pass through. 


The program and erase mechanisms of all of AMD’s EPROM products are fundamen- 
tally identical irrespective of the type of technology (CS19 or CS19A) used. 
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Figure 2-3 


Programming by Hot-Electron Injection 








Oxide Barrier Floating Gate 


Hot Electron Injection 


n+ source 


Pinched-Off Channel! Depletion Region 
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Erasing AMD EPROMs 

In order to clear all locations of their programmed contents, it is necessary to expose the 
EPROM to an ultraviolet light source. A dosage of 15 W sec/cm? is required to com- 
pletely erase an EPROM. This dosage can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 »W/cm? for 15 to 20 minutes. The 
EPROM should be directly under and about one inch from the source and all filters 
should be removed from the UV light source prior to erasure. 


It is important to note that the EPROM, and similar devices, will erase with light sources 
having wavelengths shorter than 4000 A, although erasure times will be much longer 
than with UV sources at 2537 A. Nevertheless, the exposure to fluorescent light and 
sunlight will eventually erase the EPROM and exposure to them should be prevented to 
realize maximum system reliability. If used in such an environment, the package window 
should be covered by an opaque label or substance. 


Programming AMD EPROMs 


Upon delivery, or after each erasure, the EPROM has all bits in the “ONE,” or HIGH 
state. “Zeros” are loaded into the EPROM through the procedure of programming. 


The programming mode is entered when 12.75 V + 0.25 V is applied to the Ver pin, CE 
is at Vi. and OE is at Vin. For programming, the data to be programmed is applied in 
parallel to the data input-output pins. 


The Flashrite™ programming algorithm reduces programming time by using an initial 

100 us pulse followed by a byte verification operation to determine whether the byte has 
been successfully programmed. If the data does not verify, an additional pulse is applied’ 
for up to a maximum of 25 pulses. This process is repeated while sequencing through 
each address of the EPROM. 


The Flashrite programming algorithm programs and verifies at Vcc = 6.25 V and Vpp = 
12.75 V. After the final address is completed, all bytes are compared to the original data 
with Vcc = Vpp = 5.25 V. 
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ESD 

Every pin on the device is protected against electrostatic discharge (ESD), a formal 
name for static electricity shocks. Output pins rely on the large output drivers as 
protection. Inputs normally do not have large drivers, so a circuit must be added for 
input protection. In addition to ESD protection, these input protection circuits also help 
provide clamping against negative overshoot. 


AMD CMOS EPROMs make use of ESD protection circuits as shown in Figures 4a 
through 4c. Most input pins use the circuit in Figure 4b. On output pins the ESD 
protection circuit has been modified as shown in Figure 4c. 


ESD Protection: a. New Version; b. Standard; c. Output Pins 


Vcc 


— Input 





Vec 


Output 


c. . -17061A-4 


Latch-Up 

All of AMD’s CMOS devices are guaranteed to endure a current pulse of 100 mA into or 
out of the pin without inducing latch-up; most devices can actually withstand over 200 
mA. Since AMD’s CMOS EPROMs have true CMOS outputs, hot insertion is not 
recommended. 


Latch-up may occur as a result of parasitic bipolar transistors between the n-channel 
and p-channel devices (see Figure 5a). These transistors form a parasitic Silicon 
Control Rectifier (SCR) (see Figure 5b), which turns ON when triggered, conducting 
large amounts of current. It is usually impossible to shut OFF without removing all the 
power from the device. The amount of current drain is so high that it can either overload 
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a power supply or, if the power supply can supply huge amounts of current, destroy the 
device. 


Latch-up is normally triggered by an input or output at a voltage significantly above Vcc 
or below ground, with enough current drawn to cause the SCR to turn on. This condition 
usually occurs when hot-socketing a part; i.e., plugging a part into a powered-up board 
or inserting a board into a powered-up system. When this happens, the inputs and Vcc 
power up uncontrolled, and there is a risk of latch-up. 


For CMOS outputs, the SCR is an intrinsic part of the CMOS structure and cannot be 
eliminated. The SCR must be made as difficult as possible to turn ON by using guard 
rings and very carefully laying out input and output circuits. 


Figure 2-5 Latch-Up Mechanism: a. Cross-Section; b. Equivalent Schematic 





Rp-substrate p-substrate 
a. 
Vec 
Rn-well 
Rp-substrate 
b. 17061A-5 
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System Applications 


During the switch between active and standby conditions, transient current peaks are 
produced on the rising and falling edges of Chip Enable. The magnitude of these 
transient current peaks is dependent on the output capacitance loading of the device. At 
a minimum, a 0.1 wF ceramic capacitor (high frequency, low inherent inductance) should 
be used on each device between Vcc and GND to minimize transient effects. In 
addition, to overcome the voltage drop caused by the inductive effects of the printed 
circuit board traces on EPROM arrays, a 4 uF bulk electrolytic capacitor should be used 
between Vcc and GND for every eight devices. The location of the capacitor should be 
as close to where the power supply is connected to the array. 


SUMMARY 


By concentrating on the needs of CMOS users, AMD has developed industry-leading 
CMOS technology that can provide cost-effective EPROMs of unsurpassed quality, 
reliability and performance. AMD provides value through: 


m™ Robust technology and circuit design which 
— Does not generate high current transients, and 
— Has high immunity to system noise 
@ An extremely broad offering of products: 
— 64K through 4 Mbit commodity EPROM densities 
— High-speed family with access times as fast as 35 ns 
— Low-voltage products ~ 
e Regulated (3.0 V — 3.6 V) 
e Unregulated (2.7 V —3.6 V) 


This note has detailed many of the aspects of the technology that make it superior to 
other alternatives. This, together with the information in the individual data sheets, 
qualification books, and a crew of applications engineers, should provide answers to 
your questions as you make use of AMD’s CMOS EPROM technology. 
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64 Kilobit (8,192 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 45ns 
m@ Low power consumption 
— 20 pA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 1 second 


GENERAL DESCRIPTION 


The Am27C64 is a 64-Kbit ultraviolet erasable program- 
mable read-only memory. Itis organized as 8K words by 
8 bits per word, operates from a single +5 V supply, has 
a static standby mode, and features fast single address 
location programming. Products are available in win- 
dowed ceramic DIP and LCC packages as well as plas- 
tic one time programmable (OTP) PDIP, and PLCC 
packages. 

Typically, any byte can be accessed in less than 45 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C64 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o— Voc 

o— > Vss 

O—-> Vpp 
Output Enable 
Chip Enable 
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Prog Logic 


Y 
Decoder 
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Advanced 
Micro 
Devices 


H Latch-up protected to 100 mA from —1 V to 
Veco +1V 


@ High noise immunity 
H Versatile features for simple interfacing 
— Both CMOS and TTL input/output 
compatibility 
— Two line control functions 


@ Standard 28-pin DIP, PDIP, 32-pin LCC and 
PLCC packages 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C64 supports AMD's 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in a typical programming time of 1 second. 


Data Outputs 
DQO-DQ7 


TECERTTAN 


Output 
Buffers 


65,538 
Bit Cell 
Matrix 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C64 


Ordering Part No: = 
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Notes: 3 | 
1. JEDEC nomenclature is in parentheses. < 11419C-3 
2. Don't use (DU) for PLCC. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A12 = Address Inputs 
CE (E) = Chip Enable 
DQ0-DQ7 = Data Inputs/Outputs 
OE (G) = Output Enable Input 
PGM(P) = =__- Program Enable Input 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage 
Vss = Ground 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of:. 


AM27C64 -45 


Le OPTIONAL PROCESSING 
Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

Commercial (0°C to +70°C) 

Industrial (-40°C to +85°C) 

Extended Commercial (-55°C to +125°C) 


Cc 
| 
E 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C64 
64 Kilobit (8,192 x 8-Bit) CMOS EPROM 






DC, DCB, DI, DIB, 
LC, LCB, LI, LIB 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 














AM27C64-90 
AM27C64-120 


AM27C64-150 
AM27C64-200 
AM27C64-255 


C, DCB, DI, 
IB, DE, DEB, 
LC, LCB, LI, 
LIB, LE, LEB 


D 
D 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Canbintion) is 


: _ formed by a combination of: 


AM27C64 -55 


Cc 
=_ OPTIONAL PROCESSING 
Blank = Standard Processing 
TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 
| = Industrial (40°C to + 85°C) 


pene TYPE 
= 28-Pin Plastic DIP (PD 028) 
i = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C64 
64 Kilobit (8,192 x 8-Bit) CMOS OTP EPROM 






Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combination. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 


(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C64 -70 /B 


A 
i LEAD FINISH 


A = Hot Solder Dip 


’ PACKAGE TYPE 
X = 28-Pin Ceramic DIP (CDV028) 
U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C64 
64 Kilobit (8,192 x 8-Bit) CMOS EPROM 





Valid Combinations Valid Combinations 

AM27C64-70 Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 

pbleTeOe0 the local AMD sales office to confirm availability of 

AM27C64-120 IBXA, /BUA specific valid combinations and to check on newly 

AM27C64-150 released combinations. 

AM27C64-200 

Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C64 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C64 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C64. This dosage 
can be obtained by exposure to an ultraviolet lamp— 
wavelength of 2537 A—with intensity of 12,000 pW/cm? 
for 15 to 20 minutes. The Am27C64 should be directly 
under and about one inch from the source and all filters 
should be removed from the UV light source prior to era- 
sure. 


It is important to note that the Am27C64 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C64 and exposure to them should be prevented to 
realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C64 


Upon delivery or after each erasure the Am27C64 has 
all 65,536 bits in the “ONE” or HIGH state. “ZEROs” are 
loaded into the Am27C64 through the procedure of pro- 
gramming. 

The programming mode is entered when 12.75 V + 
0.25 Vis applied to the Vpp pin, CE is at Vi and PGM is 
at Vit. 


For programming, the data to be programmedis applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 jks programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C64. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C64 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C64 may be common. 
ATTL low-level program pulse applied to an Am27C64 
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PGM input with Vep = 12.75 V+ 0.25 V and CE Lowwill 
program that Am27C64. A high-level CE input inhibits 
the other Am27C64 devices from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi. , PGM 
at Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C64. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C64. Two identifier bytes may then be sequenced 
fromthe device outputs by toggling address line AO from 
Vit to Vin. All other address lines must be held at Vit 
during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C64, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C64 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc -toe. 


Standby Mode 


The Am27C64 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C64 also has a TTL-standby mode which reduces 
the maximum Vcc current to 1.0 mA. It is placed in TTL- 
standby when CE is at Vin. When in standby mode, the 
outputs are in a high-impedance state, independent of 
the OE input. 
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Output OR-Tieing 


. System Applications 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m@ Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
commonconnection to all devices inthe array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 










Read 


Program Inhibit 


Auto Select 
(Note 3) 


Notes: 
1. Va =12.0Vt05V 


2. X= Either Vin or Vit 
3. Al-A8 = A10-Al2 = Vi 
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During the switch between active and standby condi- — 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-~F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rayS, a 4.7-pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 
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. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... ~65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9,Vpr,Vcc . —0.6 V to Vec + 0.5 V 


AQand Vpp .............245 -0.6 V to +13.5 V 
MEE rele Save lehcdt eM digseaete -0.6V to +7.0V_ 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to-2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 


pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
’ transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 

for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C64-XX5 ...... +4.75 V to +5.25 V 

Vcc for Am27C64-XX0 ...... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 


(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are teste 
unless otherwise noted) | 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vor Output HIGH Voltage [lon=—400uA SC‘ er | Cd CY 
vo. [Oupu tow votage [iu=21ma———S~SsSSCSC*idtCtws | 
[ver [pu ricvotage | ——SSSSOSCSCS~S 8 Veo vos] | 
[ve [inpatrowvotage | SSCS Pe 
[latina fwsevewes a 


ILo Output Leakage Current VouT = 0 V to Vcc lciDeviess =| | 1.0 yA 
JEMDevices | | 5.0_| 
Ices Vcc Active Current CE = Vi, f = 10 MHz, 
(Note 3) lout = 0 mA 


[eee [Vee TH Sandy Covent [CE=Ww SSCS «dT 
[ees [Veo GMOs standby Gurent [CE=voozosv dd 00 a | 
[tert [Ver Curent During Read [CE =OE=Vu, Voravec |__| 100 | sa | 


Notes: ‘ 













| 
> 





1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C64 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





30 
e 38 ra 
© @ 
232<« 2< 
OC €20 O€ 
Zac Zc 
a= a 
Q Q. 
p=] > 
yn 15 n 

10 

1 2 3 4 5 6 7 8 9 10 ~75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vec = 5.5 V, f = 10 MHz 
11419C-5 11419C-6 
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CAPACITANCE 





Notes: 
1. This parameter is only sampled and not 100% tested. 


2. TA = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Parameter Am27C64 


Symbols 
Parameter Test 
JEDEC Description Conditions 


tavav tacc Address to 
Output Delay 
tELQv tcE Chip Enable to 
Output Delay 
tGLav toe Output Enable to 
Output Delay 
DF 
tOH 


re) 
Vv 


i} u 
a m 
tt 


i] 
< 
re 


CE 
VIL 
OE 
CE 


teHaz t Chip Enable HIGH or 
tGHaz (Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAxax Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 





1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C64 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. For the -45, -55 and -70: 
Output Load: 1 TTL gate and C. = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 Vto 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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1 amo 
SWITCHING TEST CIRCUIT 







Device 
Under 
Test 


Ci = 100 pF including jig capacitance (30 pF for -45, -55, -70) 


SWITCHING TEST WAVEFORM 
2.4V 
0.45 V . 
Input Output 


AC Testing: Inputs are driven at 2.4 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse 
rise and fall times are < 20 ns. 
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+5.0 V 


Diodes = IN3064 
or Equivalent 


11419C-7 


3V 
hy yee 


OV 
Input Output 
11419C-8 


AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0 V for a logic “0”. Input pulse rise and 
fall times are < 20 ns for -45, -55 and -70. 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


SWITCHING WAVEFORMS 


2.4 
Addresses ‘ ae 
0.45 : 
CE 
tCE 

OE 

tacc 

High Z (Note 1) 
Output 


Notes: 


1. O& may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc . 


2. tor is specified from OE or CE, whichever occurs first. 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from LtoH 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


toe 


KK 


Am27C64 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown . 


Center 

Line is High 
Impedence 
“Off” State 





Valid Output 





AMD &A 
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Am27C128 


128 Kilobit (16,384 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m Fast access time 
— 45ns 
m@ Low power consumption 
— 20 pA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power Supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 2 seconds 


GENERAL DESCRIPTION 


The Am27C128 is a 128K-bit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 16K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP and 
PLCC packages. 


Typically, any byte can be accessed in less than 45 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C128 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Oo— Vcc 
Oo—> Vss 


Output Enable 
Chip Enable 
and 
Prog Logic 


8] | of 


Y 
Decoder 


AO0-A13 
Address 

Inputs X 
Decoder 


2-22 





Advanced 
Micro 
Devices 


@ Latch-up protected to 100 mA from —1 V to 
Veco +1V 


H High noise immunity 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 

compatibility 

— Two line control functions 

@ Standard 28-pin DIP, PDIP, 32-pin LCC and 
PLCC packages 

m@ DESC SMD No. 5962-87661 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C128 supports AMD’s 
Flashrite™ programming algorithm (100 ps pulses) re- 
sulting in a typical programming time of 2 seconds. 


Data Outputs 
DQ0-DQ7 


TTTCOVTR. 


Output 
Buffers 


131,072 
Bit Cel! 
Matrix 


11420C-1 


Publication# 11420 Rev.C Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Voc + 5% 


Vcc + 10% 





CONNECTION DIAGRAMS 


Top View 
PLCC/LCC 
Veep {} 1° Vcc 2 —~ 
eee os Im 
A12{] 2 PGM (P) = os 
rn S© £0 816 & 
A13 qairz>i|i = 
A8 SOI Ba 
4 3 2 1 31 30 





AQ AG 





29[_( A8 
All A5 28f ¢ AQ 
OE (G) A4 27{_C A11 
A10 A3 26{_ (NC 
cE ©) A2 25[_( OE (G) 
DQ7 | Al 24[{ At0 
Ao 23] ( CE (E) 
Dao Lf 11 Da6 
rT 12 NC 22| ( DQ7 
pe D@> Dao 21[-{ pas 
Da2 Ly 13 Da4 Aan 
Vss Ly 14 DQ3 =N nOmM yt 
11420C-2 OS L 28 ome, 
Notes: s 11420C-3 
= 


1. JEDEC nomenclature is in parentheses. 
2. Don't use (DU) for PLCC. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A13 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

PGM (P) = =~ Program Enable input 

Vec = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 





11420C-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 





AM27C128 -45 D Cc B 


—_ OPTIONAL PROCESSING 
Blank = Standard Processing 
B Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

l Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION. 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C128 
128 Kilobit (16,384 x 8-Bit) CMOS EPROM 






Valid Combinations 
AM27C128-45 DC, DCB, DI, DIB 
AM27C128-55 LC, LCB, LI, LIB 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 






















DC, DCB, DI, 

DIB, DE, DEB, 
LC, LCB, LI, 
LIB, LE, LEB 








AM27C128-200 


AM27C128-255 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C128 -55 


= OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
Commercial (0°C to +70°C) 
Industrial (40°C to +85°C ) 


~O 


PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C128 
128 Kilobit (16,384 x 8-Bit) CMOS OTP EPROM 






Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 

















coe 
: 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C128 -70 /B xX A 


= LEAD FINISH 


A_ = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C128 
128 Kilobit (16,384 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
/BXA. /BUA cal AMD sales office to confirm availability of specific 

-120 : valid combinations and to check on newly released 
combinations. 


AM27C128-200 





Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C128 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C128 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C128. This dos- 


age can be obtained by exposure to an ultraviolet 


lamp—wavelength of 2537 A—with intensity of 12,000 
pW/cm?*for 15 to 20 minutes. The Am27C128 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C128 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C128 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C128 


Upon delivery or after each erasure the Am27C128 has 
all 131,072 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C 128 through the procedure of 
programming. 

The programming mode is entered when 12.75 V + 
0.25 Vis applied to the Vep pin, CEis at Vi_, and PGM is 
at Vi. 


For programming, the data to be programmedis applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C128. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp =5.25V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C 128 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C128 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C128 PGM input with Vpp = 12.75 V+ 0.25 V and 
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CE Low will program that Am27C128. A high-level CE 
input inhibits the other Am27C128 devices from being 
programmed. 


Program Verify 


Averify should be performed onthe programmed bits to 
determine that they were correctly programmed. The . 
verify should be performed withOE andCEat Vi, PGM 
at Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
andtype. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C128. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C128. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C128, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C128 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power contro! and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc -toe. 


Standby Mode 


The Am27C128 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C128 also has a TTL-standby mode which re- 
duces the maximum Vcc currentto 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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System Applications 


Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
commonconnection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 








Read 


Program 





Auto Select 
(Note 3) 


Notes: 
1. Vo =12.0Vt05V 


2. X= Either Vin or Vit 
3. A1l—-A8 = A10-A12 = Vit, A132 =X 
4 


ee 
Read Te Te TX 


Sa SEL Be ae a a ee 
[saniycrm) | wep x ee | | vee |e 
[sanaycowoy id wees | x | x [x | x [wm | ae | 
a OB 

La 
[Pow inee | wm i) x | x 


Manufacturer 
Code 01H 


Forests) ve ee fw ow [ee | at 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1-uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rayS, a4.7-p)F bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 





| Dour | 


» 
» 






x | xK |X 
x< |< | x< 
<x | «K | x< 


x 


ai : 
x< | x< 


x< 
x< 


xr [me 


. See DC Programming Characteristics for Vep voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OPP Products: ov Gacawks weed —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9,Vpr,Vcc . -0.6 Vto Voc +0.5V 


AQand Vpp .............05. -0.6 V to +13.5V 
NGG: feta sloseet SER Sawn te —0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vsgs to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 


pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is ~0.5 V. During 
transitions, AQ and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... - 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vec for AM27C128-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C128-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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£1 amo 


DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 
ion=-aoopa | ee TT 


[vor [Ouputtowvotage [aeatma «dT —S~édiCis | 

[vn [nputtichvorage | SSCSCSC~dC«C Mw 
[vu [inputtowvorage if SSCS~S~S~SC 

Ptr [Inputteascuren _[Vn=oViewes Sid 

[eroeves |_| 

lLo Output Leakage Current Vout = 0 V to +Vcc er eel 

a 

eet 

a 


















Icc1 Vcc Active Current CE = Vit, f = 10 MHz, lour=O mA 
(Note 3) 


Vep Current During Read CE = OE = Vi, Vep = Vcc 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. Caution: The Am27C128 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





<€ = 
© 2 
a: 8% 
Zs rt 
Qa, Qa 
2 3 
” w 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
11420C-5 11420C-6 
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CAPACITANCE 


Parameter Test CLV032 CDV02 
Symbol Parameter Description | Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Symbols 
y Parameter Test 


JEDEC | Standard | Description Conditions 
tavav tacc | Address to CE = OE 
Output Delay 
tELQV tCE Chip Enable to 
Output Delay 
tGLav tOE Output Enable to VIL 
Output Delay 


VIL 
OE = VIL 
tEHQZ {OF —_ | Chip Enable HIGH or 
teHaz | (Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAXQX toH Output Hold from 
Adgaresses, CE, or OE, 
whichever occurred first 


Notes: 




























Max 


7. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C128 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 


. For the -45, -55 and -70: 

Output Load: 1 TTL gate and Cy = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 

For all other versions: 

Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 







Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


CL = 100 pF including jig capacitance (30 pF for -45, -55, -70) 11420C-7 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V : 2.0V ‘ 
08V > Test Points <& 0aV 1.5V 1.5V 
° 0.45 V OV 
Input Output Input Output 
11420C-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “0”. Input pulse and 0 Vfora logic “0”. Input pulse rise and 
rise 
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and fall times are < 20 ns. fall times are < 20 ns for -45, -55, and -70. 
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KEY TO SWITCHING TEST WAVEFORMS 


WAVEFORM INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don't Care 
Any Change 
Permitted 


Does Not 
Apply 


SWITCHING WAVEFORMS 


2.4 
Addresses {2.0 Addresses Valid 
0.45 0.8 
CE 
CE 
OE 
tOE 
tACC 
: High Z (Note 1) 
om « 


Notes: 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc . 


2. tpF is specified from OE or CE, whichever occurs first. 


Am27C128 
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OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS000010 


Valid Output 





11420C-9 
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Am27C256 


256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m@ Fast access time 
— 55ns 
m@ Low power consumption 
— 20 A typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 


i 


Advanced 
Micro 
Devices 


m™@ Latch-up protected to 100 mA from —1 V to 
Veco +1V 


H High noise immunity 
Hi Versatile features for simple interfacing 
— Both CMOS and TTL input/output 
compatibility 
— Two line contro! functions 


@ Standard 28-pin DIP, PDIP, 32-pin TSOP, LCC 
and LCC packages 


@ DESC SMD No. 5962-86063 


— Typical programming time of 4 seconds 


GENERAL DESCRIPTION 


The Am27C256 is a 256K-bit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 32K 


words by 8 bits per word, operates froma single +5 V - 


supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP, 
TSOP, and PLCC packages. 


Typically, any byte can be accessed in less than 55 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C256 offers 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C256 supports AMD's 
Flashrite™ programming algorithm (100 ps pulses) re- 
sulting in typical programming time of 4 seconds. 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o— Vcc 
Oo—> Vss 


Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 


A0-A1i4 
Address 
Inputs 


Xx 
Decoder 
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Data Outputs 
DQ0-DQ7 


(aa. aah 


Output 
Buffers 


262,144 
Bit Cell 
Matrix 


08007G-1 


Publication# 08007 Rev.G Amendment/0 
issue Date: July 1993 


PRODUCT SELECTOR GUIDE 






Family Part No Am27C256 


Ordering Part No: 
Vec + 5% 


Vcc + 10% 


as me 
Cees a 
souks ee je ef ee 
[OE G) Access Time(ns) | 35 | 40 | 40 | so | 6 | 7 | 100 


CONNECTION DIAGRAMS 
















Top View 
PLCC/LCC 
Vcc a 
A14 z 
ores See ee 
A13 Za>rez>ecEg 
A8 IJ 
AQ 4 3 2 1 32 
AG 201 A8 
A11 A5 28] ( AQ 
OE (G) A4 27|_CAl1 
A10 A3 26 _ (NC 
EE) A2 2s[_( OE G) 
DQ7 Al 241 _( A10 . 
Das AO 23[_ ( CE €) 
NC 22| ( DQ7 
DQ5 
DQO 21] ( DQ6 
DQ4 
DQ3 £ mn a 
08007G-2 'e 228684 
Ba >288s8 
WN 
2 
5 (e} 
Notes: < 08007G-3 


1. JEDEC nomenclature is in parentheses. 
2. Don’t use (DU) for PLCC. 
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TSOP* 
OE (G) 1@ . NC 
Ait 2 A10 
AQ 3 CE (E) 
A8 4 DQ7 
A13 5 Da6 
NC 6 DQ5 
A14 7 pa4 
Vec 8 Am27C256 DQ3 
Vpp 9 Standard Pinout Vss 
NC DQ2 
Al12 DQ1 
A7 DQo 
AG NC 
AS AO 
A4 Al 
A3 A2 
08007G-4 


*Contact local AMD sales office for package availability 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A14 = Address Inputs 

CE (E) = Chip Enable 

DQO-DQ7 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 





08007G-5 
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ORDERING INFORMATION 
EPROM Products 


AMD ct 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 


AM27C256 | -55 


DEVICE NUMBER 
Am27C256 


i or OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

‘C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 

PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


256 Kilobit (32,768 x 8-Bit) CMOS EPROM 





Valid Combinations 
AM27C256-55 DC, DCB, DI, DIB 
AM27C256-70 LC, LCB, LI, LIB 
AM27C256-90 DC, DCB, DI. 


AM27C256-200 LIB, LE, LEB 


AM27C256-255 

























Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C256 -55 


= OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to + 85°C) 


PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 

E = 32-Pin TSOP (TS 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C256 
256 Kilobit (32,768 x 8-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 


AM27C256-55 Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 

AM27C256-90 JC. PC. EC valid combinations and to check on newly released 

AM27C256-120 JI PI EI : combinations. 

AM27C256-150 coe 

AM27C256-200 

AM27C256-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C256 -70 /B 


A 
Pi LEAD FINISH 


A_ = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic 
Leadiess Chip Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C256 : 
256 Kilobit (82,768 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 

AM27C256-70 Valid Combinations list configurations planned to 

; be supported in volume for this device. Consult 
BMETEZO SSO the local AMD sales office to confirm availability of 
AM27C256-120 /BXA. /BUA specific valid combinations and to check on newly 
AM27C256-150 ; released combinations. 
AM27C256-200 
AM27C256-250 Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C256 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C256 to an 
ultraviolet light source. A dosage of 15 W sec/cm’is re- 
quired to completely erase an Am27C256. This dosage 
can be obtained by exposure to an ultraviolet lamp— 
wavelength of 2537 A—with intensity of 12,000 pW/cm? 
for 15 to 20 minutes. The Am27C256 should be directly 
under and about one inch from the source and all filters 
should be removed from the UV light source prior to era- 
sure. , 


It is important to note that the Am27C256 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C256 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C256 


Upon delivery or after each erasure the Am27C256 has 
all 262,144 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C256 through the procedure of 
programming. 

The programming mode is entered when 12.75 V 
+ 0.25 Vis applied to the Vpp pin, OE is at Vin, and CE is 
at ViL. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 Ls programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C256. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Veep = 5.25 V. 


Please refer to Section 6 for programming flowchart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C 256 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C256 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C256 CE input with Vep = 12.75 V + 0.25 V, and 


OE High will program that Am27C256. A high-level CE 
input inhibits the other Am27C256 devices from being 
programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi, CE at Vin, 
and Vpp between 12.5 V to 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C256. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address like AQ of the 
Am27C256. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C256, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 

Read Mode 

The Am27C256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 


outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 


is the output control and should be used to gate data to 


the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc toe. 


Standby Mode 


The Am27C256 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 JA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C256 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 

m Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices inthe array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


[Mode P| 
Read ae 


Output Disable 
Standby (TTL) 


Standby (CMOS) Vcc + 0.3 V 


CE 
VIL 


Program 


Program Verify 


Program Inhibit 


Manufacturer 
Auto Select Code 
(Note 3) 


Device Code 


Noles: 
1. Va = 120V20.5V 


2. X = Either Ww or Vit 
3. A1-A8=A10—-—A14 = Vi 
4 


amp © 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1-uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rayS, a 4.7-LF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 





. See DC Programming Characteristics for Vep voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature ‘ 
OTP Products ............... -—65°C to +125°C 
All Other Products ............ -—65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9,Vep ,Vcc 


(Note 1) ............... -0.6 V to Vec + 0.5 V 
AQ and Vpp (Note 2) ......... -0.6 V to +13.5 V 
NGGran: eaten dw ce ne -0.6 V to +7.0 V 

Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input andl/O 
pins is Vcc + 0.5 V which may overshoot to Vec + 2.0 Vfor 
periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to ~2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C256-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C256-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbo! | Parameter Description Test Conditions 


[Von [Output HIGH Vorage __[lou=—400nA_——S~—~—S—S~S ke PC 
Pv. ouput ow votage _[ia-2tma—SC~S~—~—S—SSC‘d;C SV 
[vr [ipa ricH Vonage | ——SSSOSCSC~SCS~S Ww vs] 
[ve | input ow votage [SSCS os es 
[i lip teadGweet —— [vweoVwwes to a 


ILo Output Leakage Current Vout = 0 V to +Vcc C/\ Devices aaa ere A 
| EMDevices | | 5.0 
Icc1 Vcc Active Current CE = Vit, f = 10 MHz, 25 
(Note 3) lour =OmA 


i IS! 
[eos [Vee CMOS Sans Covent [EEsvoczOay || A 
[rer Ver orent Bung Read _[CE=OE= Wu. VipsVeo Yt 


Notes: 













EE 
> > 






1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. Caution: The Am27C256 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 


2 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





30 
ra -¢ 38 
2 2 
Of SE 20 
2c 2c 
=< = © 
aQ a 
=) 3 
a 15 
10 
12 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vec = 5.5 V, f = 10 MHz 


08007G-6 08007G-7 
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CAPACITANCE 


Parameter Parameter Test CLV032 CDV028 PL 032 — PD 028 TS 032 

Symbol | Description _| Conditions| Typ | Max | Typ | Max | Typ | Max | Typ | Max | Typ | Max | 
om eee wfuletelelele lolol] ale 
cour fourcepsderee] vero [ute telelel>[wlel« lor 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. TA = +25°C, f = 1 MHz. 







SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Symbols Parameter Test 
| JEDEC | Standard | Description Conditions 
tAVvav tacc Address to CE = OE 
Output Delay Vit 
Chip Enable to OE = Vit 
Output Delay 
Output Enable to CE=V 
Output Delay 
Chip Enable HIGH or 
(Note 2) | Output Enable HIGH, 


whichever comes 
first, to Output Float 


Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


all 
Mian 
—. 
Mex) 
=e 
Mas 
mi 
=. 





1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C256 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4, For the -55 and -70: 
Output Load: 1 TTL gate and Cy = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 V to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7kQ 


+5.0V 






Diodes = IN3064 
or Equivalent . 


CL = 100 pF including jig capacitance (30 pF for ~55, —70) 08007G-8 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V : 2.0V ‘ 
0.8V > Test Points 08V 1.5V A+ Test Points > 1.5V 


0.45 V OV 
Input Output Input Output 
08007G-9 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “0”. Input pulse and 0 V for a logic “0”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING TEST WAVEFORMS 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H toL 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 
Line is High 


Impedence 
“Off” State 





KS000010 


SWITCHING WAVEFORMS 


2.4 -——— 
Addresses j 2.0 Addresses Valid 2.0 
0.45 oe eet 108 
CE 
tCE 
OE 
tOE 
tAcc 





tOH 


High Z (Note 1) ---- 
Output (4 Valid Output 


Noes: 08007G-10 
1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 
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Am27C512 


512 Kilobit (65,536 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m@ Fast access time 
— 70ns 
lm Low power consumption 
— 20 pA typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 8 seconds 


GENERAL DESCRIPTION 


The Am27C512 is a 512 K-bit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 64K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP, 
TSOP and PLCC packages. 

Typically, any byte can be accessed in less than 70 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C512 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o— Voc 
O—— Vss 


= Output Enable 

OE/Vpp Chip Enable 
CE and 

Prog Logic 


Y 
Decoder 


AO-A15 
Address 
Inputs 


X 
Decoder 


Publication# 08140 Rev.G Amendment/0 
Issue Date: July 1993 





Advanced 
Micro 
Devices 


tf Latch-up protected to 100 mA from —1 V to 
Vec+1V 


@ High noise immunity 
@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 
compatibility 
— Two line control functions 


@ Standard 28-pin DIP, PDIP, 32-pin TSOP, LCC 
and PLCC packages 


Ei DESC SMD No. 5962-87648 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C512 supports AMD's 
Flashrite™ programming algorithm (100 ps pulses) re- 
sulting in a typical programming time of 8 seconds. 


Data Outputs 
DQ0-DQ7 


TTCUTTAY 


Output 
Buffers 


Y 
Gating 


524,288 
Bit Cell 
Matrix 


08140G-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C512 


Ordering Part No: 
Vec 5% 


















po || ts 
Veo # 10% peo | tz0 | t50 | 200 | 250 
ax hecss Tees) —SSCSC*dCO | eo cote 
[SE EAccus Tinos) ————SSC*dtC Of oe tee [sooo 
[SE G)hccess Tine ws) | ef eo 


CONNECTION DIAGRAMS 











Top View 
DIP PLCC/LCC 
ao 
Ais] 1® Vec 8 
Ai2 |} 2 A14 ~ 266 9x2 
A13 qatqezra< 
HOSES 
4 2 1 
AQ AG 20[( A8 
Alt AS 2af ( AO 
Marie A4 27[_C Alt 
OE (G)/Vpp A3 : 26 | NC 
ENO. A2 25[~( OE (G)Vpp 
CE (E) Al 24, ( A10 
DQ7 AO 23[( CE (E) 
DQo tL} 11 DQ6 NC 22. ( DQ7 
bai Lf 12 DQ5 Dao 21[ ( Da6 
Daz Ll 13 Da4 mimi 
Vss DQ3 =N nom st 1 
08140G-2 88> a R& a 
Notes: 2 
1. JEDEC nomenclature is in parentheses. = 
2. Don't use (DU) for PLCC. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0Q-A15 = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ7 = Data Inputs/Outputs 
DU = No External Connection 
(Do Not Use) 
ne _ = No Internal Connection Da0-Da7 
OE (G)/Vep = Output Enable Input/ 
Program Supply Voltage 
Voc = Vcc Supply Voltage CE (E) 
Vss = Ground 


OE (G)/Vpp 


08140G-4 
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ORDERING INFORMATION 
EPROM Products 
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AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 


AM27C512 -75 


DEVICE NUMBER 
Am27C512 


= OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

I Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLVO32) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


512 Kilobit (65,536 x 8-Bit) CMOS EPROM 












Valid Combinations 


AM27C512-250 


AM27C512-255 








DC, DCB, DI, DIB, 
DE, DEB, LC, LCB, 
LI, LIB, LE, LEB 






Am27C512 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C512 -90 


as OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
I Industrial (40°C to + 85°C) 


PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 

E = 32-Pin TSOP (TS 032) 


J 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C512 
512 Kilobit (65,536 x 8-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 





AM27C512-90 Valid Combinations list configurations planned to be 

AM27C512-120 supported in volume for this device. Consult the lo- 

PC, JC, EC cal AMD sales office to confirm availability of specific 

AM27C512-150 PI JI El valid combinations and to check on newly released 
pe combinations. 


AM27C512-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C512 -90 /B X A 


i LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 

DEVICE CLASS 

/B = Class B 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C512 
512 Kilobit (65,536 x 8-Bit) CMOS EPROM 





Valid Combinations 


Valid Combinations 






AM27C512-90 Valid Combinations list configurations planned to 

be supported in volume for this device. Consult 
ebereete 2) the local AMD sales office to confirm availability of 
AM27C512-150 /BXA, /BUA specific valid combinations and to check on newly 
AM27C512-200 released combinations. 


AM27C512-250 


Group A Tests . 


Group A tests consist of Subgroups 
1, 2,3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION — 


Erasing the Am27C512 


In order to clear ail locations of their programmed con- 
tents, it is necessary to expose the Am27C512 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C512. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 
pW/cm7for 15 to 20 minutes. The Am27C512 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C512 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C512 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C512 


Upon delivery or after each erasure the Am27C512 has 
all 524,288 bits in the “ONE” or HIGH state. “ZEROs” 
are loadedinto the Am27C512 through the procedure of 
programming. 

The programming mode is entered when 12.75 V+ 0.25 
V is applied to the OE/Vpp and CE is at Vic. 


For programming, the data to be programmedis applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C512. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = 5.25 V. 


Please referto Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C512 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C512 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C512 CE input and OE/Vpp = 12.75 V + 0.25 V, 
will program that Am27C512. A high-level CE input 


inhibits the other Am27C512 devices from being pro- 
grammed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with CE at Vi. and OE/Vpp 
at Vit. Data should be verified tov after the falling edge 
of CE. , 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C512. 

To activate this mode, the programming equipment 
must force 12.0 + 0.5 V on address line AQ of the 
Am27C512. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C512, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C512 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE/ 
Vpp) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE/Vpr, assuming that CE has been LOW and ad- 
dresses have been stable for at least tacc toe. 


Standby Mode 


The Am27C512 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 1A. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C512 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby whenCE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m@ Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


AMD zl 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1-u.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rays, a4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 








Read VIL 
Output Disable 

Standby (TTL) VIH 
Standby (CMOS) 






Vec + 0.3 V 


tt 


Auto Select 
(Note 3) 


Notes: 
1. Vo=12.040.5V 


2. X= Either Vin or Vit 
3. A1-A8 = A10-A15 = VIL 
4 


a a 


Manufacturer 
Code 01H 


Paice — [wee] ve 


; 


DoutT 






~x< 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9, 


Vpp,Vcc on. ce eee eee -0.6 V to Veco + 0.5 V 

AQ and Vpp..............2-. -0.6 V to +13.5V 

VEO “seid a tues eee ae es 0.6 V to +7.0V 
Notes: ; 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20 ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. AO and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (lI) Devices 

Case Temperature (Tc) ....... -—40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages , 

Vcc for Am27C512-XX5 ..... +4.75 V to +5.25 V 

Vec for Am27C512-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 


[vo.Joupuitow votage [o=atma iid 
SO ] 
[ve _Jrnuttow votes 





Input Load Current VIN = 0 Vto +Vcc 


C/l Devices 
Output Leakage Current VouT = 0 V to +Vcc E/M Devices 


Icc1 Vcc Active Current CE = Vit, f = 10 MHz, lour = 0 mA, 30 
(Note 3) 


Vcc CMOS Standby Current | CE = Vcc + 0.3 V 


. Notes: 
1. Voc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. Caution: The Am27C512 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


IGE 
{2.9 ° 45 6 7 -& 2 40 


c c 
g g 
S< 3 < 
9 E 20 Oe 
re aé 
a Q 
3 3 
Y) 15 i?p) 


= 
oO 





0 
~75 -50 -25 0 25 50 75 100 125 150 


Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vee = 5.5 V, T = 25°C Vec = 5.5 V, f = 10 MHz 
08140G-5 08140G-6 
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CAPACITANCE 


Parameter Test 
Symbol | Parameter Description | Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz 





SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, 4 and 5) (for APL Products, Group A, Subgroups 9,10, and 11 are tested 
unless otherwise noted) 


Symbols Parameter Test ‘ 


| JEDEC | Standard | Description Conditions 
tavav tacc Address to CE = OE = 
Output Delay ViL 
teELav tcE Chip Enable to OE = ViL 
Output Delay 
tGLav . Output Enable to CE = ViL 
Output Delay 


{OF Chip Enable HIGH or 
(Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
taxax tOH Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 





1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C512 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cr = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 


5. Forthe Am27C512-75: 
Output Load: 1 TTL gate and C, = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels:0 V to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 








Device 
Under 
Test 


+5.0V 


Diodes = IN3064 
or Equivalent 


Ct = 100 pF including jig capacitance (30 pF for -75) 08140G-7 





SWITCHING TEST WAVEFORM 


2.4V day ; 
2.0V 2.0V ) 


0.45 V OV 
Input Output Input Output 
08140G-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “0”. Input pulse and 0 V for a logic “0”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -75 device. 
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KEY TO SWITCHING WAVEFORMS 








INPUTS OUTPUTS 
Must Be Will Be 
Steady Steady 
May Will Be 
Change Changing 
from H to L from HtoL 
May Will Be 
Change Changing 
from L to H from L to H 
Don't Care Changing 
Any Change State 
Permitted Unknown 
Does Not Center 
Apply Line is High 
Impedence 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses 2.0 Addresses Valid 2.0 
0.8 0.8 
0.45 
CE 
OE/VPP 
ae ae 
(Note 1) 
Output (4 Valid Output. by) 
Notes: 08140G-9 


1. OE&/Vpp may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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1 Megabit (131,072 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 90ns 
mM Low power consumption 
— 20 A typical CMOS standby current 
JEDEC-approved pinout 
Single +5 V power supply 
+10% power supply tolerance available 


100% Flashrite™ programming 
— Typical programming time of 16 seconds 


GENERAL DESCRIPTION 


The Am27C010 is a 1 Megabit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 128K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP, 
TSOP, and PLCC packages. 


Typically, any byte can be accessed in less than 90 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C010 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o> Vcc 
Oo Vss 


Output Enable 


Chip Enable 
and 
PGM Prog Logic 
Y 
Decoder 
AO-A16 
Address 


Inputs X 
Decoder 


Publication# 10205 Rev.D Amendment/o0 
Issue Date: July 1993 





Advanced 
Micro 
Devices 


m@ Latch-up protected to 100 mA from —1 V to 
Veco+1V 

@ High noise immunity 

m@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output 

compatibility 

— Two line control functions 

@ Compact 32-pin DIP, PDIP, TSOP, LCC and 
PLCC packages 

Mm DESC SMD No. 5962-89614 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 

All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C010 supports AMD's 
Flashrite™ programming algorithm (100 us pulses) re- 
sulting in a typical programming time of 16 seconds. 


Data Outputs 
DQ0-DQ7 


OVITTTR. 


Output 
Buffers 


1,048,576 
Bit Cell 
Matrix 


10205D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C010 


Ordering Part No: 
Vec + 5% 


Vcc + 10% 





CONNECTION DIAGRAMS 





Top View 
DIP 

Vep I} 1° 

A16 [] 2 31 [] PGM (P) 

A15 [13 

Ai2 [] 4 Pe 
A7 Its Pe 
AG Lf 6 As 
AS [17 AA 
A4[] 8 A3 
A3 [}9 24 |] OE) A2 
A2 |] 10 Al 
Ai [] 11 22 [] CE) AO 
Ao [] 12 BAO 

DQ0 [} 13 

DQ1 [} 14 

DQ2 [115 


10205D-2 





Notes: 
1. JEDEC nomenciature is in parentheses. 


2. The 32-pin DIP to 32-Pin LCC configuration varies from the JEDEC 
28-pin DIP to 32-pin LCC configuration. 
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TSOP* 


Am27C010 
Standard Pinout 


1 
2 
3 
4 
5 
6 
7 
8 
9 





10205D-4 
*Contact local AMD sales office for package availability 










PIN DESIGNATIONS LOGIC SYMBOL 

A0-A16 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

PGM(P) | = Program Enable Input 8 
DQ0-DQ7 

Vcc ' = Vec Supply Voltage ay Si 

Vpp = Program Supply Voltage 

Vss = Ground 


10205D-5 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 
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|_AM27C010-95 


AM27C010 -90 


DEVICE NUMBER 


Am27C010 


= OPTIONAL PROCESSING 


Blank 


Standard Processing 
B 


Burn-in 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| Industrial (40°C to +85°C) 


E = Extended Commercial (-55°C to +125°C) 

PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


1 Megabit (131,072 x 8-Bit) CMOS EPROM 






Valid Combinations 
AM27C010-90 











DC, DCB, DI, DIB, 
LC, LCB, LI, LIB 





| 

AM27C010-150_| DC, DCB, DE, DEB, 
pulp Ee Tce 
LI, LIB, LE, LEB 


Am27C010 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 


* cal AMD sales office to confirm availability of specific 


valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: , 


AM27C010 -105 P 


L_ OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to + 85°C) 


PACKAGE TYPE 

P = 32-Pin Plastic DIP (PD 032) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 

E = 32-Pin TSOP (TS 032) 


ul 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C010 
1 Megabit (131,072 x 8-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 
AM27C010-105 Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
PC, JC, EC, . cal AMD sales office to confirm availability of specific 
PI Jl El valid combinations and to check on newly released 
io combinations. 


AM27C010-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 


(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 
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AM27C010 -120 /B X A 


= LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C010 
1 Megabit (131,072 X 8-Bit) CMOS EPROM 


/BXA, /BUA 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 







Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 


Am27C010 


FUNCTIONAL DESCRIPTION 


Erasing the Am27C010 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C010 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C010. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 
yW/cm? for 15 to 20 minutes. The Am27C010 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C010 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C010 and exposure to them should be prevented 
to realize maximum system reliability. lf used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C010 


Upon delivery or after each erasure the Am27C010 has 
all 1,048,576 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C010 through the procedure of 
programming. 

The programming mode is entered when 12.75 V + 
0.25 Vis applied to the Vpp pin, CE and PGM are at Vi, 
and OE is at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 ps programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C010. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bitis programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Ver = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 





Program Inhibit 


Programming of multiple Am27C010 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27C010 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27C010 CE input and Vpp = 12.75 V+0.25 V, PGM 


AMD cl 


Low and OE High will program that Am27C010. A high- . 
level CE input inhibits the other Am27C010 devices 
from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CEat Vi_ ,PGM 
at Vin, and Veep between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C010. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C010. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (Ao = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C010, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C010 has two control functions, both of which 
must be logically satisfied in order to obtain data at the. 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc -toe. 


Standby Mode 


The Am27C010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C010 also has a TTL-standby mode which re- 
duces the maximum Vcc currentto 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m@ Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 











Program Verify 
Program Inhibit 


Auto Select 
(Note 3) 
| Device Code| Code] = Vn 


Notes: 

1, Vo =12.0Vt0.5V 

2. X= Either Vin or Vit 

3. Al-A8 = A10-A16 = Vit 
4 


mess [ee ie [ew | | | ome 
a = 
foupaoene Px ww Px | x | x | ve |e 
[sanyo pw Px |e | x | ve |e 
[sunayienosy +d; vecsoav | x | x |x | x | ve | we 
a 


Vit 


ae eae 
Code 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-,F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on EPROM ar- 
rays, a 4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vssg for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 






x< 
x 1K | KL xX 
x 1K | KIX 





ee 
See So 
Pee | | x | HZ Z 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIOGUCIS. 3 605i fd ees oes —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect To Vss 
Ail pins except A9,Vpr ,Vcc . -0.6 Vto Vcc +0.5V 


AQand Vpp ................ -0.6 V to +13.5V 
NGGo ht ee ne. etaeiebeaes —0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vsgs to—2.0 V for pe- 
tiods of up to 20 ns. Maximum DC voltage on input and I/O 


pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V 
for periods up to 20 ns. 


2. For AQ and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... 0°C to +70°C 
Industrial (I) Devices 

Case Temperature (Tc) ....... —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ...... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C010-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C010-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 


(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vor [OutputHIGH Votage [lon=—400uA—SC~CS~rSia dC 
[vor [oupurowvotage  [m-atma SSC=~dCSC‘“‘dtCSCSYCV 
[vn [npuhichvotage | —SSSSCSC~C~S~SCS | evo] 
[ve [inputtow votage [SSCS 0s |v |v 
RS TT eR OE EY 
[no ouput Lsskage Gurent | Vour=ovioves ———*d| ——~dt to | a 


Icc1 Vcc Active Current CE = ViL, f = 5 MHz, 
(Note 3) lour = mA 


a 
eo 
[cce [Veo TTL Standby Curent’ [Gove SSsS~S~SCSSSSS*dSCto | 
| t00 
100 













3 






Vcc CMOS Standby Current | CE = Vcc +0.3V 


Notes: 

1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested withOE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





30 
< ~ 328 
2 2 

A ¢ 
Of SE 20 
2c 2c 
= S = Ss 
a. Qa 
p=) 2 
” 2 AS 
10 
1 2 3 4 5 6 7 8 9 10 -75 ~50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
10205D-6 10205D-7 
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CAPACITANCE 


AMD & 
Test pee on da 
Symbol Description Conditions typ | Max | Typ | Max | Typ | Max | Typ | T 


| Max | Typ | Max, 
Input 
Capacitance Vin =0 12 10 pF 
Output 
Capacitance Vout = 0 14 13 14 14 12 14 pF 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2, Ta = 425°C, f= 1 MHz 














SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Parameter 
ae p ; 
arameter 
| JEDEC | Standard | Description 
tAVaV tacc Address to 
Output Delay 
tELQV Chip Enable to = VIL 
Output Delay 
tGLav Output Enable to 
Output Dela 


tEHOZ Chip Enable HIGH or 
tGHaz Nae 2) | Output Enable HIGH, 
kl 


whichever comes 
Notes: 
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Test 
Conditions 











yoda 
ol 
Qo 


_ 
ine) 
Oo 
_ 
ai 
Oo 


o 
oOo 


= a 
oO 
rs) a 


Ss 

i 
—_ 
nN 
° 
—_ 
a 
°o 
nm 
° 
‘s) 





8 
n 
z= 
a 
wo 
= 
N 
fo) on 


ine) 
PS N 
a 


first, to Output Float 


Output Hold from 
Addresses, CE, 

or OE, whichever 
occurred first 













i=) 


1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device +45.0V 


Under 
| 


Test 
CL = 100 pF including jig capacitance 10205D-8 





Diodes = IN3064 
or Equivalent 





SWITCHING TEST WAVEFORM | 






2.4V 
2.0 V 2.0 V 
» Test Points g 
0.8 V 0.8 V 





0.45 V 
Input Output 


10205D-9 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 





INPUTS 


Must Be 
Steady 


May 
Change 
from Hto L 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


Output 


Notes: 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


High Z 


Addresses Valid 


{CE 


tOE 


KKK 


tacc 
(Note 1) 


2. tor is specified from OE or CE, whichever occurs first. 





tOH 


Valid Output 


10205D-10 
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Am27C1024 


1 Megabit (65,536 x 16-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 

— 85ns 
Mm Low power consumption 

— 20 pA typical CMOS standby current 


m@ JEDEC-approved 40-Pin DIP and 44-Pin LCC 
pinouts 


m@ Single +5 V power supply 
m@ +10% power supply tolerance available 


GENERAL DESCRIPTION 


The Am27C1024 is a 1 Mbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 64K 
words by 16 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP and 
PLCC packages. 


Typically, any byte can be accessed in less than 85 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C1024 offers 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o—*» Vcc 
o-_—> Vss 
o—» Vpp 


and 
Prog Logic 









A0-A15 
Address 
Inputs 





Output Enable 
Chip Enable 


Y 
Decoder 


xX 
Decoder 


i 


Advanced 
Micro 
Devices 


mM 100% Flashrite™ programming 
— Typical programming time of 8 seconds 

@ Latch-up protected to 100 mA from —1 V to 
Veo +1V 

™@ High noise immunity 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line contro! functions 

m@ DESC SMD No. 5962-86805 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C 1024 supports AMD's Flash- 
rite™ programming algorithm (100 pts pulses) resulting 
in a typical programming time of 8 seconds. 


Data Outputs 
DQo0-DQ15 













Output 
Buffers 


1,048,576-Bit 
Cell Matrix 


06780G-1 


Publication# 06780 Rev.G Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27C1024 


Ordering Part No: 
Veco + 5% 


Vec + 10% 


[Max Access Time (ns) 
CE (E) Access Time (ns) 


OE (G) Access Time(ns)__[ 48 | 48 | 80 | 6 | 75 | 100 


CONNECTIONS DIAGRAMS 




























Top View 
DIP PLCC/LCC 
wv 
@ ~_~ 
oO ae ae 
a Q 
SSsbsese2zz 
5 4 21 
DQ12 Ai3 
DQ11 Ai2 
DQ10 Ai1 
DQ9Q A10 
DQ8 AQ 
Vss Vss 
NC NC 
DQ7 A8 
DQ6 A7 
DQS A6 
DQ4 AS 
WWW AAR 
SSsagsegezese 
aqgaaqg oy 2 
06780G-2 6 8 
Notes: = 06780G-3 
1. JEDEC nomenclature is in parentheses. = 
2. Don’t use (DU) for PLCC. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A15 = Address Inputs 
CE (E) = Chip Enable 
DQ0-DQ15 = Data Inputs/Outputs 
OE (G) = Output Enable Input 
PGM = Program Enable Input 
Vcc = Vcc Supply Voltage FGM P) 
Vpp = Program Supply Voltage SE GW 
OE (G)/ 
Vss = Ground eer 06780G-4 
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’ ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C1024 -85 


B 
i OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 40-Pin Ceramic DIP (CDV040) 
L._ = 44-Pin Square Ceramic Leadless Chip 


Carrier (CLV044) (JEDEC Type E) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C1024 


1 Megabit (65,536 x 16-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 


AM27C1024-85 DC, DCB, Di, DIB, 
AM27C1024-90 | LC, LCB, LI, LIB 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
AM27C1024-120 valid combinations and to check on newly released 
AM27C1024-150 DC, DCB, DI, combinations. 

z DIB, DE, DEB, 


AM27C 1024-200 | LCB, LIB, LE, 
AM27C1024-255 | LEB. LO, LI 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C1024 -90 


AMD 


rs OPTIONAL PROCESSING 


Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to 85°C) 


PACKAGE TYPE 

L = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Square Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 


Am2701024 


1 Megabit (65,536 x 16-Bit) CMOS OTP EPROM 






Valid Combinations 
AM27C1024-90 PC, JC 
AM27C1024-120 
AM27C1024-150 PC, JC, Pl, JI 
AM27C1024-200 
AM27C 1024-255 







Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Am27C1024 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
PF 9 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27C1024 -120 /B 


A 
i LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

Q = 40-Pin Ceramic DIP (CDV040) 

U = 44-Pin Square Ceramic Leadless Chip 
Carrier (CLV044) 


DEVICE CLASS 
/B= ClassB 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C1024 
1 Megabit (65,536 x 16-Bit) CMOS EPROM 


Valid Combinations valle-Compinations 

Valid Combinations list configurations planned to 
AM27C1024-120 be supported in volume for this device. Consult 
AM27C1024-150 the local AMD sales office to confirm availability of 


specific valid combinations and to check on newl 
AM27C1024-170] /BQA, /BUA assed caniniialic¢ns. y 
AM27C1024-200 


AM27C1024-250 





Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C1024 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C1024 to an 
ultraviolet tight source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C 1024. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 (&)—with intensity of 12,000 
uW/cm? for 15 to 20 minutes. The Am27C1024 should 
be directly under and about one inch from the source 
and all filters should be removed from the UV light 
source prior to erasure. 


It is important to note that the Am27C 1024 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C1024 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C1024 


Upon delivery or after each erasure the Am27C1024 
has all 1,048,576 bits in the “ONE” or HIGH state. “ZE- 
ROs” are loaded into the Am27C1024 through the pro- 
cedure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep pin and CE and PGM are 
at Vit. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 1s programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies orthe maximums reached. This process is re- 
peated while sequencing through each address of the 
Am27C1024. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bitis programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please referto Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C1024 in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27C1024 may be 
common. A TTL low-level program pulse applied to an 
Am27C1024 CE input with Vep = 12.75 V + 0.25 V, and 


amp ol 


PGM Low will program that Am27C1024. A high-level 
CE input inhibits the other Am27C 1024 devices from be- 
ing programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi_, PGM 
at Vin and Vpp between 12.75 V+ 0.25 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C 1024. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V open address the A9 of the 
Am27C1024. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vic during auto select mode. 


Byte 0 (AO = Vi_) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C 1024, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C1024 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Standby Mode 


The Am27C1024 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C1024 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 


__ of the OE input. 
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Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m™ Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


MODE SELECT TABLE 


Read 


Output Disable Vin 
X 


Standby (TTL) 


Auto Select 
(Note 3) Device Code VIL VIL 


Notes: 
1. Va=120V+40.5V 


2. X= Either Vinor Vit 
3. Al-A8 = AO-A15 = Vi, 
4 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 


’ fects of the printed circuit board traces on EPROM ar- 


rayS, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 





_ Vin 


. See DC Programming Characteristics for Vpp voltage during programming. 





2-78 Am27C1024 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature ; 
OTP Products «:c-200 ses.20ucee% —65°C to +125°C 
All Other Products ............ —65°C to +150°C 

Ambient Temperature 

with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss 


All pins except A9,Vep Vcc . -0.6Vto Vec + 0.5 V 


AQand Vpp ................ -0.6Vto+13.5V 
NGG: cn Pelee oe -—0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is ~0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 


__ pins is Vcc + 0.5 Vwhich may overshoot to Vcc + 2.0 Vfor 
periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vpp may overshoot Vss to -2.0 V for 


periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


AMD at 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Voc for Am27C1024-XX5 .... +4.75 V to +5.25 V 

Voc for Am27C1024-XX0 .... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2 and 
4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested unless otherwise 
noted) 


Parameter 
Symbol Parameter Description Test Conditions 


Output HIGH Voltage IOH = —400 pA ze 
Output LOW Voltage lo = 2.1 mA ae 










Input LOW Voltage 


ee er ee 
ee ee 
pe ays Oe od 
ae ee 
Vcc Active Current CE = Vi, f = 5 MHz [ciDevices | | 30 
a ee 
eee ee 
P| t0 
ee ee 














(Note 3) lour =O mA 


Notes: 


1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. Caution: The Am27C1024 must not be removed from (or inserted into) a socket when Vcc or Ver is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to ~2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vec + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 








30 
= - 3 
ig g 
3 5S < 
5) ° 
Ss =e 
& & 
3 3 
7) o 15 
10 
1 2-3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
06780G-5 
Figure 1. Typical Supply Current vs. Frequency Figure 2. Typical Supply Current vs. Temperature 


Veco = 5.5 V, T = 25°C Vcc = 5.5, f = 5 MHz 
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CAPACITANCE 


Parameter Test 
Symbol | Parameter Description Conditions Typ 


[cw [iputcapactance _[vw-0 |» fw] e| 2] 7] 2] s | 10] or | 
[cour | OuputCapaciance | vour-0 | 12 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = 425°C, f = 1 MHz. 











SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


Parameter Am27C1024 
Symbols 
Parameter 
| JEDEC| Standard | Description Test Conditions saeco | ise sani eect see 


qian | heen | eae ce-ce-vu [un | | | | | | | _ 
Output Delay [ax | a5 | 00 | 160 | 160 | 200] 250 | ns 

| chpeneto | Slave — [Mp] 
| Output Delay [Max | 05 | 00 | 120 | 190 | 200 | 250 | ns 
for [oe Pomuenmice eew — fua ff Pf fy 
Output Delay Max | 45 | 45 | 50 | 05 | 75 | 75 | ns 


irae | tor | Shp Enable HG [a SS a WE ES 
utput Enabdie : 
tcHaz | (Note 2) | Whichever comes Max | 40 | 40 
first, to Output Float 
o [Min | | ns 


tOH Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 





2 
3. Caution: The Am27C1024 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4, Output Load: 1 TTL gate and C, = 100 pF 

Input Rise and Fall Times: 20 ns 

Input Pulse Levels: 0.45 V to 2.4 V 

Timing Measurement Reference Level: 0.8 V and 2 V inputs and outputs 
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SWITCHING TEST CIRCUIT 







Device 
Under 
Test 


+5.0V 


Diodes = IN3064 
or Equivalent 


i 


Ct = 100 pF including jig capacitance 06780G-6 


SWITCHING TEST WAVEFORM 


2.4V 








2.0 V 2.0V 


» Test Points 


0.8 V 0.8 


< 





0.45 V 


Input Output 


06780G-7 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING TEST WAVEFORMS 


WAVEFORM 


INPUTS 


Must Be 
Steady 


May 
Change 
from Hto L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





AMD at 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 
Line is High 
Impedence 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.4 
Addresses y 
0.45 


2.0 


High Z 
Output 


Notes: 


Addresses Valid 


tCE 


toe 


(Ke 


tAcc 
(Note 1) 





tOH 


Valid Output 


06780G-8 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 


Am27C1024 
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Am27C020 


2 Megabit (262,144 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m™ Fast access time 
— 90 ns 
m@ Low power consumption 
— 100 nA maximum CMOS standby current 
@ JEDEC-approved pinout 
— Plug in upgrade of 1 Mbit EPROM 
— Easy upgrade from 28-pin JEDEC EPROMs 
@ Single +5 V power supply 


mM +10% power supply tolerance standard on 
most speeds 


é 


Advanced 
Micro 
Devices 


™@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 


HB High noise immunity 


m@ Compact 32-pin DIP package requires no hard- 
ware change for upgrades to 8 Mbits 


m DESC SMD No. 5962-90912 


GENERAL DESCRIPTION 


The Am27C020 is a 2 Mbit, ultraviolet erasable pro- 
grammable read-only memory. It is organized as 256K 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages, as 
well as plastic one-time programmable (OTP) 
packages. 


Typically, any byte can be accessed in less than 90 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C020 offers 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 nW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C020 supports AMD’s Flashrite 
programming algorithm (100 ps pulses) resulting in typi- 
cal programming times of 32 seconds. 


separate Output Enable (OE) and Chip Enable (CE) 


‘BLOCK DIAGRAM 


Oo—-» Vpp 
o—-» Vcc 
o—-*» Vss 





OE Output Enable 
CE Chip Enable 
and 


Prog Logic 
AO-A17 


Address 


Inputs xX 
Decoder 


Data Outputs 
DQ0-DQ7 


Output 
Buffers 


2,097,152-Bit 
Cell Matrix 


11507D-1 


Publication# 11507 Rev.D Amendment/0 
issue Date: July 1993 


PRODUCT SELECTOR GUIDE 





Ordering Part No: Lae 
Vec 5% 
Vcc +10% | 90 | 
| Max AccessTime(ns) | 90 
|CE(E)Access(ns) | 90 
JOE (G)Access(ns) | AO 
CONNECTION DIAGRAMS 
Top View 
Vcc 
PGM (P) 
A17 
A14 
A13 
A8 
AQ 
Alt 
OE (G) 
A10 
CE (E) 
DQ7 
DQ6 
Das 
Da4 
DQ3 
11507D-2 


Notes: 
1, JEDEC nomenclature is in parentheses. 


A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
DQo 














PLCC/LCC 
ja 

sees ge 

qtaqa>>li cz 

SOOO 

4 3 2 1 323130 
A14 
A13 
A8 
AQ 
Ait 
OE (G) 
A10 
CE (E) 
DQ7 

WWW 

~ NWN ODOT DW OO 

BS >e8ssg 
11507D-3 


2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 


PIN DESIGNATIONS 


LOGIC SYMBOL 











A0Q~-A17 = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ7 = Data Input/Outputs 
OE (G) = Output Enable Input pao-pa7 Ka 
PGM(P) = Program Enable Input CE €) 
Vec = Vcc Supply Voltage FGM P) 
= | I aaa 
Vpp Program Supply Voltage GEG) 
Vss = Ground 11507D-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 


2-86 


AM27C020 -90 D Cc 





DEVICE NUMBER/DESCRIPTION 


Am27C020 


—_— OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-In 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 32-Pin Ceramic DIP (CDV032) 


L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032, JEDEC Type) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combination 


2 Megabit (262, 144 x 8-Bit) CMOS EPROM 



















DC, DCB, DI, DIB, 
LC, LCB, LI, LIB 


















DC, DCB, DI, DIB, 
DE, DEB, LCB, LIB, 
LE, LEB, LC, LI 


Am27C020 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
P Cc 
‘_— OPTIONAL PROCESSING 
Blank = Standard Processing 
TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to 85°C) 
PACKAGE TYPE 


P = 32-Pin Plastic DIP (PD 032) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


AM27C020 -100 


SPEED OPTION 
See Product Selector Guide and 
2 Valid Combinations, 


DEVICE NUMBER/DESCRIPTION 
Am27C020 
2 Megabit (262,144 x 8-Bit) CMOS OTP EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 






Valid Combinations 
AM27C020-100 
AM27C020-105 
AM27C020-120 PG, JC, Pl, JI 
AM27C020-150 
AM27C020-200 


AM27C020-255 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense app ications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 


a combination of: 
A 
i -LEAD FINISH 


A = Hot Solder Dip 


AM27C020 -120 /B 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C020 
2 Megabit (262,144 x 8-Bit) CMOS UV EPROM 






Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Valid Combinations 
AM27C020-120 
AM27C020-150 
AM27C020-200 | /BXA, /BUA 
AM27C020-250 






Group A Tests 


Group A tests consist of Subgroups 
1,2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C020 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C020 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27C020. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
—wavelength of 2537 A —with intensity of 12,000 uW/ 
cm? for 15 to 20 minutes. The Am27C020 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C020, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 25374, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27C020 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27C020 


Upon delivery, or after each erasure, the Am27C020 
has all 2,097,152 bits in the “ONE”, or HIGH state. “ZE- 
ROs” are loaded into the Am27C020 through the proce- 
dure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep pin, CE and PGM are at Vit 
and OE is at Vin. 


For programming, the data to be programmediis applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 ps programming pulse and by giving each ad- 
dress only as many pulses as are necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies orthe maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C020. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bitis programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Program Inhibit 


Programming of multiple Am27C020s in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27C020 may be 
common. A TTL low-level program pulse applied to an 
Am27C020 CE input with Vep = 12.75 V+ 0.25 V, PGM 
LOW, and OE HIGH will program that Am27C020. 


A high-level CE input inhibits the other Am27C020s 
from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vit, PGM 
at Vin, and Vpep between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C020. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C020. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C020, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and’ 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C020 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27C020 has a CMOS standby mode which re- 
duces the maximum Vcc currentto 100 LA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C020 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


™ Low memory power dissipation, and 
m@ Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the outut pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 










(Note 3) 


Notes: 

1. Va =12.0VL0.5V 

2. X canbe either Vi, or Vin 
3. A1-A8 = A10-A17 = Vir 


Mode P| | oe | vam | no | a | vor | outputs | 
fread SC] ef x |x | x |x | Oo | 
[Standby (COS) |vesxoav| x | x |x | x |x| Hinz | 
[Presran nb ———+d| vw | x, | x | x 
Auto Select [_ManutecurerCode | ve ve | x | ve | vw | x | om | 


pe 
>. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 






x< 
~< 


x_[ ign 
x_[ Hinz | 


x< 
x 


. 
; 


Vpp 


. 
EE 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OPP PrOdugts 2046-22 ¥intaeske< —65°C to +125°C 
All Other Products .............. -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vep, and 


Vcc (Note 1) .............. ~—0.6 Vto Vcc +0.6V 
AQ and Vpp (Note 2) ............. —0.6Vto13.5V 
NGC Sis ccid whet a nawetie a eeeeaes 0.6 Vto7.0V 
Notes: 


1. During transitions, the input may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods of up to 
20 ns. 


2. During transitions, A9 and Vpp may overshoot Vss to -2.0 
V for periods of up to 20 ns. A9 and Vpp must not exceed 
13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (i) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 

Vecfor Am27C020-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C020-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 2 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un- 
less otherwise noted) 


PRELIMINARY 


Parameter 
Symbol | Parameter Description Test Conditions 


[newt HIGH Votage 
input LOW votage | 


Input Load Current Vin = 0 Vto Vcc 
Output Leakage Current VouT = 0 V to Vcc 


Vcc Active Current CE = VIL, 
(Note 3) f = 5 MHz, 
louT =O mA 
E/M Devices 
Veo TTL Standby Current 


Vcc CMOS Standby Current CE = Vec + 0.3 V 
Vep Supply Current (Read) 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. Caution: The Am27C020 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 








= c 
2 = 
c= SE 
Z=c 2>c 
eae a 
a Q 
2 =] 
¢p) i?2) 
0 
1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
11507D-5 11507D-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 


Vee = 5.5 V, T = 25°C Veco = 5.5 V, f= 5 MHz 
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CAPACITANCE 


Parameter 
Symbol | Parameter Description | Test Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz. 





SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


symbols Parameter -105 
| JEDEC| Standard] Description Test Conditions -100 | -120 
tavav | taco | Address to rete gh 1p Mines cereal 
Output Detay =OE=Vt [Max [90 | 100 | 120 | 150 | 200 | 250, 
tELav tce | Chip Enable SEV fmin | | | ot | 
| tevav Output Enable to | = y EY rea a (ae eC (Tm 
Output Delay | E=YE [Max | 40 [50 | 50 | 8 | 60 | 7 | 


= zjeeerem) 1-1-1111 
tcHaz (Note 2) 


or Output Enable 
a 


HIGH, whichever 
Notes: 













































comes first, to 


Output Float 
Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 

1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27C020 must not be removed from, or inserted into a socket or board when Vep or Vcc is applied. 
4. Output Load: 1 TTL gate and C, = 100 pF, 

Input Rise and Fall Times: 20 ns, 

Input Pulse Levels: 0.45 V to 2.4 V, 


Timing Measurement Reference Level—Inputs: 0.8 V and 2 V, 
Outputs: 0.8 Vand2V 
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SWITCHING TEST CIRCUIT 


Device 2.7kQ 
Under 05.0V 
Test 


Diodes = IN3064 
or Equivalent 





11507D-7 


Ci = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 











2.0V 2.0 V 


» Test Points ¢ 


0.8 V 0.8 V 





0.45 V 
Input Output 11507D-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V fora Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFOR 


M INPUTS 


Must Be 
Steady 


May 
Change 
from HtoL 


May 


- Change 
from LtoH 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 
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OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from Hto L 


Will Be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 
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SWITCHING WAVEFORM 


2.4 
Addresses ( = Addresses Valid 
0.45 - 
CE 
{cE 
OE 
toE 
tacc 
High Z (Note 1) ( 
Output ((((( 


Notes: 


1. OE may be delayed up to tacc — to£ after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 


Am27C020 





toH 


Valid Output 


11507D-9 
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Am27C2048 


2 Megabit (131,072 x 16-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m@ Fast access time 
— 90ns 
lm Low power consumption 
— 100 pA maximum CMOS standby current 
m@ JEDEC-approved pinout 
— Plug-in upgrade of 1 Mbit EPROM 
— 40-pin DIP/PDIP 
— 44-pin LCC/PLCC 


GENERAL DESCRIPTION 


The Am27C2048 is a 2 Mbit, ultraviolet erasable pro- 
grammable read-only memory. It is organized as 128K 
words by 16 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. The Am27C2048 is 
ideal for use in 16-bit microprocessor systems. Products 
are available in windowed ceramic DIP and LCC pack- 
ages as well as plastic one time programmable (OTP) 
PDIP and PLCC packages. 


Typically, any byte can be accessed in less than 90 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C2048 offers 


i 


Advanced 
Micro 
Devices 


EH Single +5 V power supply 


m@ +10 V power supply tolerance standard on 
most speeds 


M@ 100% Flashrite™ programming 
— Typical programming time of 16 seconds 
@ Latch-up protected to 100 mA from -1 V to 
Vec+1V 
@ High noise immunity 
@ DESC SMD No. 5962-92140 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 ,W in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C2048 supports AMD's Flash- 
rite programming algorithm (100 us pulses) resulting in 
typical programming time of 16 seconds. 


separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o—» Vcc 
o—-»> Vss 
O—» Vpp 


Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 


AO-A1i6 
Address 
Inputs 


X 
_ Decoder 
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Data Outputs 
DQ0-DQ15 


FETOVEERS: 


Output 
Buffers 


2,097,152-Bit 
Cell Matrix 


11407D-1 


Publication# 11407 Rev.D Amendment/0 
Issue Date: July 1993 





PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Vcc +5% 


Voc +10% 


Max Access Time (ns) 
CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 
Top View 





DIP LCC/PLCC 


CE (E) 


mL Vep 


—[C NC (Note 2) 


2 
Oo 
a 
E 
6 


aL € DQ14 
AL ¢ DQI5 








DQ12 
DQ11 
DQ10 
DQ9 
DQs 
Vss 
NG 
DQ7 
DQ6 
DQ5 
DQ4 


Ai3 
Al12 
A11 
A10 
AQ 
Vss 
NC 
A8 
A7 
A6 
A5 


DQO 
OE (G) 





11407D-2 


Notes: 
1. JEDEC nomenclature is in parentheses. 
2. Don't use (DU) for PLCC. 11407D-3 





PIN DESIGNATIONS LOGIC SYMBOL 


A0-A16 Address Inputs 

CE (E) Chip Enable Input 
DQ0-DQ15 Data Inputs/Outputs 
OE (G) Output Enable Input 
PGM (P) Program Enable Input 
Vcc = Vcc Supply Voltage 

Vpp Program Supply Voltage 
Vss = Ground 


Ul 






CE (E) 
PGM (P) 
OE (G)/VpP 






11407D-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
B 
(io OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-In 


AM27C2048 -90 D Cc 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 40-Pin Ceramic DIP (CDV040) 
L = 44-Pin Square Ceramic Leadless Chip 


Carrier (CLV044) (JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C2048 
2 Megabit (131,072 x 16-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations 
AM27C2048-90 Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
AM27C2048-95_| DC, DCB, DI, cal AMD sales office to confirm availability of specific 
AM27C2048-105 | LC, LCB, LI valid combinations and to check on newly released 
AM27C2048-120 combinations. 














| AM27C2048-120 | 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
Cc 
OPTIONAL PROCESSING | 
Blank = Standard Processing 
TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 
| = Industrial (40°C to 85°C) 


: 


AM27C2048 -100 P 


PACKAGE TYPE 

P = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Square Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C2048 
2 Megabit (131,072 x 16-Bit) CMOS OTP EPROM 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the !o- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 






PC, JC, Pl, JI 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense appl 
Products List) products are fully compliant wit 
a combination of: 


ications are available in several packages and operating ranges. APL (Approved 
MIL-STD-883 requirements. The order number (Valid Combination) is formed by 


A 
i LEAD FINISH 


A = Hot Solder Dip 


AN27C2048 -120 /B 


PACKAGE TYPE 

Q = 40-Pin Ceramic DIP (CDV040) 

U = 44-Pin Square Ceramic Leadless Chip 
Carrier (CLV044) 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C2048 


2 Megabit (131,072 x 16-Bit) CMOS EPROM 





Valid Combinations : ; valid Combinations 
Valid Combinations list configurations planned to 
AM27C2048-120 * be supported in volume for this device. Consult 
AM27GC2048-150 the local AMD sales office to confirm availability of 
/BQA, /BUA specific valid combinations and to check on newly 
AM27C2048-200 released combinations. 
AM27C2048-250. 
Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C2048 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27C2048 to anul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an AmM27C2048. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A —with intensity of 12,000 pW/ 
cm?for 15 to 20 minutes. The Am27C2048 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C2048, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 25374, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27C2048 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27C2048 


Upon delivery, or after each erasure, the Am27C2048 
has all 2,097,152 bits in the “ONE”, or HIGH state. “ZE- 
ROs” are loaded into the Am27C2048 through the pro- 
cedure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep pin, and CE and PGM are 
at VIL. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data pins. 


The flowchart (Figure 2) shows AMD’s Flashrite algo- 
rithm. The Flashrite algorithm reduces programming 
time by using 100 pps programming pulse and by giving 
each address only as many pulses as are necessary in 
order to reliably program the data. After each pulse is 
applied to a given address, the data in that address is 
verified. if the data does not verify, additional pulses are 
given until it verifies or the maximum is reached. This 
process is repeated while sequencing through each ad- 


dress of the Am27C2048. This part of the algorithm is _ 


done at Vcc = 6.25 V to assure that each EPROM bit is 
programmed to a sufficiently high threshold voltage. Af- 
ter the final address is completed, the entire EPROM 
memory is verified at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 
Program Inhibit 


Programming of multiple Am27C 2048s in parallel with 
different data is also easily accomplished. Except for 


Am27C2048 


CE, all like inputs of the parallel AM27C2048 may be 
common. A TTL low-level program pulse applied to an 
Am27C2048 CE input with Vep = 12.75 V + 0.25 V and 
PGM LOW will program that Am27C2048. A high-level 
CE input inhibits the other Am27C2048 devices frombe- 
ing programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE, at Vi, PGM 
at Vin, and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is required 
when programming the Am27C2048. 


. To activate this mode, the programming equipment 


must force 12.0 V + 0.5 V on address line AQ of the 
Am27C2048. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (A0 = ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C2048, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


-Read Mode 


The Am27C2048 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc — toe. 


Standby Mode 

The Am27C2048 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27C2048 also has a TTL-standby mode which re- 
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duce the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line contro! function is provided to allow for: 


m@ Low memory power dissipation, and 
m Assurance that output bus contention will not occur 


it is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the outut pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 


eo 












VIL 






Auto Select 
(Note 3) 
Notes: 
1.. X can be either Vi. or Vin. 
2. V4 =12.0VL0.5V 
3. A1-A8 = A10-16 = Vu. 


| oe | pom | ao | ao | ver | outputs | 


Hi 


foupteabe S| | me | x | x |x | x | Hone 
[Standby _—————~d  | x | x x | x | x | nz _| 
[Standby (OMOS)_______[veszosv[_x |x| x | x | x | Herz | 
[Program SSCs | | eT Xt Xx | ve [Ow 
[ProoramVeriy——~iY| | ve | vm | Xx | x | ve | dom | 
[Prosram mht ———SCSC*r CSC | xX | XY xX |X 

Bere CB GT 
FDeviecode | ve | mw | * | wm | wi x | 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- - 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 






X X 


x 


< |< | OX 


[vee | Hiah 2 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP: PYOdUCts fice cias nie cede ~-65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature: 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vpp, and 


Vcc (Note 1) ..........08.. ~0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. -0.6V to 13.5V 
VOGH ag tiated el tele aa he densa gotta 8 -0.6Vto7.0V 
Notes: 


1. During transitions, the input may overshoot Vss_to-2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods up to 
20 ns. 


2. During transitions, AQ and Vpp may overshoot Vss to 
~2.0 V for periods of up to 20 ns. A9 and Vpp must not ex- 
ceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 


Am27C2048 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ivanell? —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ....... ~55°C to +125°C 
Supply Read Voltages: 


Vcc for Am27C2048-XX5 .... 
Vcc for Am27C2048-XX0 .... 


+4.75 V to +5.25 V 
+4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2 and 
4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested unless otherwise 
noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vor | OuputHIGH Votage——‘[ton=—a00uA——S~—~—SS~—s aw CC 
[vor [Oust ow votage fa-aima———SS~sSSC~‘“‘idtCt SV 
[vw [ineutiGHvotege iP SSCSCSC~dC 

pas =e 





Input LOW Voltage 
Input Load Current VIN = 0 V to Vcc ee ee ee 
Output Leakage Current |Vour=oViovec | | 8. | 


Icc1 Vcc Active Current CE C/l Devices 


ee 
Piece [Veo TTL Standby Curent ([CE-vm SC~sCSC*C*~‘“RSCiCO | om 
| ccs | Vcc CMOS Standby Curent | CE=Vvec+03v | tis 
/—teer [Ver Supply Gurrent cad) | CE=GE-vu,ver=veo. + *d| too (| oa 


Notes: 

1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C2048 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 
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Supply Current 
inmA 
' Supply Current 
inmA 





1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 


-75 -50 -55 O 25 50 75 100 125 150 


Temperature in °C 
11407D-5 


11407D-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T = 25°C Veco = 5.5 V, f= 5 MHz 


CAPACITANCE 


Parameter Test PL 044 
Symbol | Parameter Description Conditions | Typ | Max | Typ | Max | Ty | Max | Typ | Max | 
[on [rou cipetane “[vw-o [vo fie fe [oo Lo fa [7 [io [or | 
Notes: 


1. This parameter is only sampled and not 100% tested. 
2. Ta =+25°C, f= 1 MHz. 









ne] 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


symbols Parameter 
| JEDEC Standard] Description 


_ 
ho 
oO 


El 
oO 


tELAV {CE Chip Enable 
to Output Delay 
eee | 


w 
oO 


_— 
nr 
oO 
in) 
“I! 


tEHaQZ, tDF Chip Enable HiGH 

teHaz (Note 2) | or Output Enable 
HIGH, whichever 
comes first, to 
Output Float 


or] fegatoe | Lele Pelee 
Addresses, CE, or 
ones at bcs a a 
Notes: 


occurred first 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27C2048 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF, 
Input Rise and Fall Times: 20 ns, 
Input Pulse Levels: 0.45 V to 2.4 V, 
Timing Measurement Reference Level—inputs: 0.8 V and 2 V, 
Outputs: 0.8 Vand2 V 
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SWITCHING TEST CIRCUIT 







Device 
Under 
Test 


+5.0 V 


Diodes = IN3064 
or Equivalent 


[i 3 


CL = 100 pF including jig capacitance 11407D-7 


SWITCHING TEST WAVEFORM 


2.4V 








2.0V 2.0V 


» Test Points 4 


0.8 V 0.8V 





0.45 V 


Input Output 


: 11407D-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must Be 
Steady 


May 
Change 
from HtoL 


May 
Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


Output 


Notes: 


2.0 


Addresses Valid 
0.8 


tce 


™ 


High Z (Note 1 





OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H toL 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS000010 





tOH 


Valid Output 


11407D-9 


1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 
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Am27C040 


4 Megabit (524,288 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m@ Fast access time 
— 100ns 
m@ Low power consumption 
— 100 pA maximum CMOS standby current 
m@ JEDEC-approved pinout 


— Plug in upgrade of 1 Mbit EPROM and 2 Mbit 
EPROMs 


— Easy upgrade from 28-pin JEDEC EPROMs 
M@ Single +5 V power supply 


mM +10% power supply tolerance standard on 
most speeds 


GENERAL DESCRIPTION 


The Am27C040 is a 4 Mbit ultraviolet erasable program- 
mable read-only memory. It is organized as 512K words 
by 8 bits per word, operates from a single +5 V supply, 
has a static standby mode, and features fast single ad- 
dress location programming. Products are available in 
windowed ceramic DIP and LCC packages, as well as 
plastic one-time programmable (OTP) packages. 


Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C040 offers 
separate Output Enable (OE) and Chip Enable (CE) 


he 


Advanced 
Micro 
Devices 


m@ 100% Flashrite™ programming 
— Typical programming time of 1 minute 


@ Latch-up protected to 100 mA from —1 V to 
Veco+1V 


@ High noise immunity 


m@ Compact 32-pin DIP, PDIP, LCC and PLCC 
packages require no hardware change for 
upgrades to 8 Mbits 


m@ DESC SMD No. 5962-91752 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C040 supports AMD’s Flashrite 
programming algorithm (1001s pulses) resulting in typi- 
cal programming time of 1 minute. 





BLOCK DIAGRAM 


o—» Vcc 
o—»> Vss 
Oo——> Vpp 


Output Enable 
te Chip Enable 
CE/PGM and 

Prog Logic 


Y 
Decoder 


AO-A18 
Address 
Inputs 


xX 
Decoder 


Publication# 14971 Rev.C Amendment/o 
Issue Date: July 1993 





Data Outputs 
DQ0-DQ7 


’ Output 
Buffers 


4,194,304-Bit 
Cell Matrix 


14971C-1 
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PRODUCT SELECTOR GUIDE 
Ordering Part No: 
Vcc 15% 

Vcc +10% 










Am27C040 


100 
10. 


















Max Access Time (ns) 

GE (E) Access (ns) 

OE (G) Access (ns) | SO 

CONNECTION DIAGRAMS 

Top View 

DIP PLCC/LCC 
Vec See ee ees 
eeassagz 
A18 
AI7 SOW OU 
4 3 2 1 323130 
A14 ag aes 
A13 AG A132 
A8 AS A8 
AQ A4 AQ 
i ~ EG 
eae A2 
cet) At A10 
Bis AO GE (EVPGM @) 
CE (E)/PGM (P) Dao DQ7 
DQ7 
Das III 
DQ5 5 NV 299XY MH © 
ae 14971C-3 
14971C-2 


Notes: 
1. JEDEC nomenciature is in parentheses. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A18 = Address Inputs 

CE (E)/PGM (P) = Chip Enable Input 

DQ0-DQ7 = Data Input/Outputs 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


14971C-4 
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ORDERING INFORMATION 
_ EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
B 
i OPTIONAL PROCESSING 


Blank = Standard Processing 
B = Burn-In 


AM27C040 -100 D 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032, JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combination 


DEVICE NUMBER/DESCRIPTION 
Am27C040 


4 Megabit (524,288 x 8-Bit) CMOS EPROM 














Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 








cal AMD sales office to confirm availability of specific 
os , (One valid combinations and to check on newly released 
AM27C040-125 , ree combinations. 


AM27C040-150_} DC, DCB, DE, DEB, 


DI, DIB, LC, LCB, 
AM27C040-200 | 11'11B LE LEB 
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ORDERING INFORMATION 
OTP Products (Preliminary) 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 
— OPTIONAL PROCESSING 


Blank = Standard Processing 


AM27C040 -120 P 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to 85°C) 


PACKAGE TYPE 

P = 32-Pin Plastic DIP (PD 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C040 
4 Megabit (524,288 x 8-Bit) CMOS OTP EPROM 


<= Valid Combinations 
Valid Combinations Valid Combinations list configurations planned to be 


AM27C040-100 supported in volume for this device. Consult the lo- 
AM27C040-105 cal AMD sales office to confirm availability of specific 


valid combinations and to check on newly released 
AM27C040-120 combinations. 


AM27C040-125 | [Ord Ph ul 


AM27C040-150 


AM27C040-200 
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MILITARY ORDERING INFORMATION 
APL Products 


AND products for Aerospace and Defense meaner are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 


a combination of: 
A ; . 
a LEAD FINISH 


A = Hot Solder Dip 


AM27C040 -120 /B X 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B= Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C040 
4 Megabit (524,288 x 8-Bit) CMOS EPROM 


Valid Combinations 


Valid Combinations list configurations planned to 
AM27C040-120 be supported in volume for this device. Consult 


AM27C040-150 the local AMD sales office to confirm availability of 
hans ee dt 
AM27C040-200 /BXA, /BUA specific valid combinations and to check on newly 


released combinations. 
AM27C040-250 


Valid Combinations 





Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C040 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27C040 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27C040. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A—with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27C040 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C040, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 25374, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27C040 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27C040 


Upon delivery, or after each erasure, the Am27C040 
has all 4,194,304 bits in the “ONE”, or HIGH state. “ZE- 
ROs” are loaded into the Am27C040 through the proce- 
dure of programming. 


The programming mode is entered when 12.75 V + 
0.25 Vis applied to the Ver pin, CE/PGMis at Vi.and OE 
is at Vin. 


For programming, the data to be programmedis applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100s programming pulse and by giving each ad- 
dress only as many pulses as are necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C040. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vep = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27C040s in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C040 may 
be common. A TTL low-level program pulse applied to 
an Am27C040 CE/PGM input with Ver = 12.75 V + 
0.25V, and OE HIGH will program that Am27C040. A 
high-level CE/PGM input inhibits the other Am27C040s 
from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE/PGM at VL, 
and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C040. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C040. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (A0 = Vit) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C040, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C040 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE/PGM to output 
(tce). Data is available at the outputs toe after the falling 
edge of OE, assuming that CE/PGM has been LOW and 
addresses have been stable for at least tacc — toe. 
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Standby Mode 


The Am27C040 has a CMOS standby mode which re- 
duces the maximum Vcc Current to 100 pA. It is placed in 
CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C040 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE/PGNM is at Vin. When in standby 
mode, the outputs are in a high-impedance state; inde- 
pendent of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 








m Low memory power dissipation 

@ Assurance that output bus contention will not occur 
It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 


made a common connection to all devices in the array 
and connected to the READ line from the system control 


MODE SELECT TABLE 





[Read sitisi—isidCY 


Program Inhibit 


(Note 3) 


Notes: 

1. Va =120VtE05V 

2. Xcan be either Vi. or Vin 
3. A1l-A8 = A10-A18 = Vi 


ne ether ea [ = [= [es Pe [ome 


eee i 
[Staneby (TT) i xT xT xd xin 
[Standby (oMOS)_____———+iveczoavt x | x | x | x | Herz 
Progam 


Program Verify aes VIL 


at See x 
Auto Select |_Manufacturer Code A 
| Device Code |__| eT 


AMD Pm | 


bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the outut 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rayS, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 
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44 amo 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP Products +. .acca sacs 6 tena’ —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vpp, and 


Vec (Note 1) .........00088 -0.6 Vto Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. -0.6V 10 13.5V 
LY (ore SER eae ane i ene ae ro -0.6 Vto 7.0 V 
Notes: 


1. During transitions, the input may overshoot Vss to -2.0 V 
for periods of up to 20 ns: Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods of up to 
20 ns. 


2. Duringtransitions, A9 and Vpp may overshoot Vss to -2.0 
V for periods of up to 20 ns. A9 and Vpp must not exceed 
13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ......... . 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)........ —55°C to +125°C 
Supply Read Voltages: 

Vcc for Am27C040-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C040-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 





2-116 


Am27C040 


AMD al 


DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un- 


less otherwise noted) 





Input Load Current 





Notes: 


Parameter 
Symbol | Parameter Description ‘Test Conditions 


Vou | GupurHiGHVotege —[1ow=—a00ua_————S~d 2 id CV 
[vor [Oupurtow vorage ‘[m-armaSC~—~iSSC‘iTCw | 
[vr [impuricVorage dT SSSC~C~SCS | Woo vos] 
[va [npttowvotage id SSSCSC~C~—C~—CSCS ts] 
eee emer ee 


CE=Vi,f=5MHz, | C/lDevices | | 40._—i*” 

(Note 3) lout = OmA EM Devices |__| 60] 
[cca | Veo Tr Sendby Covet Eww SSCSSCSC~idCSC“‘U- 
[tees | veo Gwos Standby urent | CE-voowoav «dit 
[ers [ver Curent Dung Read | CE=OE = Va, voosveo «| —*dt to | 





femDevices [ [50 | © 


C/| Devices lose = 5. 


0 
Fen beviees |_| 100] 


3 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vee. 
Caution: The Am27C040 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 


2. 
3. Iccr is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


25 
Cc 
2 
3 < 
CO £15 
= ec 
& 
=) 
” 10 
5 


1 2 3 4 5 6 7 8 9 10 


Frequency in MHz 
14971C-5 


Figure 1. Typical Supply Current 
vs. Frequency 
Veco = 5.0 V, T = 25°C 


Supply Current 
inmA 





-~75 -50 -25 0 25 50 75 100 125 150 
Temperature in °C 
14971C-6 


Figure 2. Typical Supply Current 
vs. Temperature 
Veco = 5.5 V, f= 5 MHz 
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CAPACITANCE 


Parameter 
Symbol | Parameter Description | Test Conditions 





CIN 
Output Capacitance VouT =0V 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = 425°C, f= 1 MHz. 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


=a [Sa 
| JEDEC| Standard Description Test Conditions 
Output Detay TOEs Mt [Max [too | 120 | 150 | 200_| 250, 
terav | tce | Chip Enable = a ee Cr ae a a 


teLav Output Enableto | —-_ [Min {| | | | {| 
Output Delay phi a A Oe ee 


tEHOZ tor | Chip Enable HIGH peMine sf eres tree [ese S208) 
teHaz | (Note 2) | or Output Enable 
HIGH, whichever 30 30 40 
comes first, to 
Output Float 
‘OH 


om [ommroni peepee 
Addresses, CE, or 
OE, whichever Max 
occurred first 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vep. 
. This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27C040 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF, 
Input Rise and Fall Times: 20 ns, 
Input Pulse Levels: 0.45 V to 2.4 V, 
Timing Measurement Reference Level—Inputs: 0.8 V and 2 V, 
Outputs: 0.8 Vand 2 V 


























2-118 Am27C040 


AMD cl 
SWITCHING TEST CIRCUIT 


Device 2.7kQ 
Under 05.0V 


Test 


Diodes = IN3064 
or Equivalent 





14971C-7 


Ci = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 














2.4V 
2.0 V 2.0 V 
> Test Points ¢ 
0.8 V 0.8 V 


0.45 V 
Input Output 14971C-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not. 
Apply 





OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from HtoL 


Will Be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


KS000010 


SWITCHING WAVEFORM 
2.4 Pee 
Addresses {2.0 Addresses Valid 2.0 
0.45 0.8 Sa 8e 
CE/PGM 
OE 
' toe 
ACC 
(Note 1) oH 


High Z a 
Output (((((4 Valid Output 





Notes: 


14971C-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27C400 


4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) 


ROM Compatible CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 100ns 
BH Low power consumption 
— 100 pA maximum CMOS standby current 
M Industry standard pinout: 
— ROM compatible 
— 44-pin LCC, and PLCC packages provide easy 


upgrade to 8 Mbits, DIP upgrades require a 40- 
to 42-pin conversion 


GENERAL DESCRIPTION 


The Am27C400 is a 4 Mbit ultraviolet erasable program- 
mable read-only memory that is functionally and pinout 
compatible with 4 Mbit masked ROMs. Under contro! of 
the BYTE input, the memory canbe configured as either 
a 512K by 8-bit memory or a 256K by 16-bit memory. It 
operates from a single +5 V supply, has a static standby 
mode, and features fast single address location pro- 
gramming. Products are available in windowed ceramic 
packages as well as plastic one time programmable 
(OTP) packages for both through hole and surface 
mount applications. 





Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C400 offers 


OE Output Enable 
penne Chip Enable 
BYTE and 


. CE/PGM Prog Logic 


AB 
Y 
Decoder 


A0-A17 
Address 
Inputs 


xX 
Decoder 


Publication# 15573 Rev.B Amendment/0 
Issue Date: July 1993 : 





Advanced 
Micro 
Devices 


@ Single +5 V power supply 

@ +10% power supply tolerance standard on 
most speeds 

@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 

@ Latch-up protected to 100 mA from -1 V to 
Vec+1V 

@ High noise immunity 


separate Output Enable (OE) and Chip Enable (CE) 
controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C400 supports AMD’s Flash- 
rite™ programming algorithm (100 us pulses) resulting 
in typical programming times of 32 seconds. 


Data Outputs 
DQ0-DQ15 


Output 
Buffers 


4,194,304-Bit 
Cell Matrix 


15573B-1 
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PRODUCT SELECTOR GUIDE 
Am27C400 
Ordering Part No: 
Veco + 5% 
Vec + 10% : 


| -t00 | 120 | | -200 | -250 
[Max AccessTime(ns) Tt | t20 | ts | 200 | so 
|GE(E)AccessTime(ns) Tt || ts | 2000 
JOE G)AccessTime(ns) ST | co | ts || t0 


CONNECTION DIAGRAM 





















Top View 
DIP PLCC/LCC 

Ai7( 41° 40[__] A8 

A7 39[_ ] a9 

AG 38[__] A10 
AS 37[__] A11 
A4 36,__] A12 
A3 35[__] A13 
A2 34] A14 
Al 33f ]A15 
AO r 1 A16 


PGM(P)/CE(E) [_] 10 31 [__] BYTE/Vpp 
Vss L_] 11 30L_] Vsgs 
OE(G) L_] 12 29[__] DQ15/AB 









DQoL_}13 28}_] 0Q7 
DasL_}14 27{_] 0Q14 
paiL_415 26 |__| DQ6 ILI CICICICICIMICICICI 415573p-3 
DQi3 On onro vot NH —~ 
poet 17 2af=1005 88 983728385 
DQ10L_]} 18 23L_j DQ12 
DQ3L_}19 22L_} Da4 
Da11L_}20 21L_] Vec 
15573B-2 
Notes: 
1. Inner ring of numbers correspond to the package pins 
2. JEDEC nomenclature is in parenthesis 
PIN DESIGNATIONS ny. LOGIC SYMBOL 
AB = Address Input (BYTE Mode) 
A0-A17 = Address Inputs 
BYTE = Byte/Word Switch 
CE (E)/PGM (P) = Chip Enable and Program Enable Inputs 16 
DQO0-DQ15 = Data Inputs/Outputs oR omy 
NC = No Internal Connection PGM (P)/CE (E) or 8 
OE (G) = Output Enable Input ante 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage BYTE 
Vss = Ground 15573B-4 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 


- AM27C400 -100 


B 
L OPTIONAL PROCESSING 


DEVICE NUMBER/DESCRIPTION 


Am27C400 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

l Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 40-Pin Ceramic DIP (CDV040) 
L = 44-Pin Leadless Chip Carrier (CLV044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) CMOS EPROM 






Valid Combinations 


AM27C400-100 | DC, DCB, Di, DIB, 
AM27C400-105_ | LC, LCB, LI, LIB 
AM27C400-120 









AM27C400-125 DC, DCB, DI, DIB, 
AM27C400-150 |} LC, LCB, LI, LIB 


DE, DEB, LE, LEB 


AM27C400-200 
AM27C400-255 


Am27C400 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C400 -120 


i OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
{ = Industrial (-40°C to +80°C) 


PACKAGE TYPE 

P = 40-Pin Plastic DIP (PD 040) 

J = 44-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C400 


4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 
AM27C400-120 Valid Combinations list configurations planned to 


AM27C400-125 


be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
AM27C400-150 PC, JC, PI, Jl specific valid combinations and to check on newly 
AM27C400-200 released combinations. 


AM27C400-255 





Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 


(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C400 -150 /B X 


A 
| LEAD FINISH , 
A = Hot Solder Dip 
PACKAGE TYPE 
X = 40-Pin Ceramic DIP (CDV040) 
U = 44-Pin Leadless Chip Carrier (CLV040) 
DEVICE CLASS 
/B = ClassB 
SPEED OPTION 
See Product Selector Guide and Valid Combinations 
DEVICE NUMBER 
Am27C400 


4 Megabit (524,288 x 8/262,144 x 16) CMOS UV EPROM 












Vatid Combinations 
AM27C400-120 
AM27C400-150 
/BUA, /BXA 
AM27C400-200 
AM27C400-250 


Valid Combinations 
Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C400 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C400 to an 
ultraviolet light source. A dosage of 15 W seconds/cm? 
is required to completely erase an Am27C400. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2,537 A—with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27C400 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C400 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2,537K, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C400 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C400 


Upon delivery or after each erasure the Am27C400 has 
all 4,194,304 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C400 through the procedure of 
programming. 


The programming mode is entered when 12.75 + 0.25 V 
is applied to the Vep pin, CE/PGM is at Vi_,and OE is at 
Vin. 


For programming, the data to be programmed is applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 ps programming pulses and by giving each 
addresss only as many pulses as is necessary in order 
to reliably program the data. After each pulse is applied 
to a givenaddress, the data in that address is verified. If 
the data does not verify, additiona! pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C400. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6.0 for programming and flow 
chart characteristics. 


Program Inhibit 


Programming of multiple Am27C400s in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C400 may 
be common. A TTL low-level program pulse applied to 


an Am27C400 CE/PGM input with Vpp = 12.75 V+0.25 
V, and OE HIGH will program that Am27C-400. A high- 
level CE/PGM input inhibits the other Am27C400 de- 
vices from being programmed. 





Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vii, CE/PGM at 
Vin and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer © 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C400. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C400. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vic during auto select mode. 


Byte 0 (A0 = Vi_) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C400, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C400 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE/PGM to output 
(tce). Data is available at the outputs toe after the falling 
edge of OE, assuming that CE/PGM has beenLOW and 
addresses have been stable for at least tacc—toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, inputs AO—A17 will address 
256K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 512K bytes of data can be accessed. The 8 bits of 
data will appear on DQ0-DQ7. 
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Standby Mode 


The Am27C400 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C400 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE/PGM is at Vin. When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 








m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 


MODE SELECT TABLE 


X 


Program VIL 


Auto Select 
(Note 3) 


Device Code VIL 
Notes: 

1. Va =120Vt05V 

2. X= Either Vin or Vi 


3. Al-A8 = AO-A17 = Vit 


Manufacturer Code VIL VIL 
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bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the output 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) shou!d be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
All Other Products ............ -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect To Vss 
All pins except A9,Vpp,Vcc . -0.6V to Vcc + 0.6 V 
AQandVpp ............222- -0.6 V to +13.5V 
NGG Wiikey Sve ee bons, Ti beter e beens -0.6 V to +7.0V 


Notes: 

1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to —2.0 V for pe- 
riods of up to 20 ns: Maximum DC voltage on input and /O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 

2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, AQ and Vep may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


2-128 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (I) Devices 

Case Temperature (Tc)........ ~—40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... ~55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C400-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C400-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 


Output HIGH Voltage loH = 400 pA V 










[ve Yrput ow votage sf 


Icc1 Vcc Active Current CE = Vit, f = 5 MHz, |CilDevices | 
(Note 3) lour = 0 mA |E/MDevices |_| 







Vcc CMOS Standby Current | CE = Vcc + 0.3 V 
Vpp Current During Read CE = OE = Vi, Vep = Vcc 


Notes: 

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

. Caution: The Am27C400 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
. Ioc1 is tested with OE/Vpp = Vin to simulate open outputs. 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


w® & ND 


Supply Current 
inmA 
Supply Current 
inmA 





12 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in°C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f = 5 MHz 
15573B-5 15573B-6 
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CAPACITANCE 


Parameter Test CDV040 CLV044 PD 040 PL 044 
Symbol Parameter Description | Conditions 


Typ [wax | Tye [ Wa | Typ 
CouT Output Capacitance |Vour=0 | 12 | 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 













SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


Symbols 
Parameter Test 
| JEDEC | Standard | Description Conditions 
tavav Address to CE =OE= DT a ee ee ee ee ee 
Output Dela Viu | Max| 100 | 120 | 150 | 200 | 250 | ns_| 


rem = [peer ee biel a arta 
Output Dela | Max | 100 _| 120 | 150 | 200 | 250 | ns_| 
[wait | we | Oltpnenetins | CE= Vin | Min | = | = | = | ~ | - | | 
Output Dela | Max| so | 50 | 55 | 60 | 75 | ns _| 


tor | Chip Enable HIGH or ae ae a ee 
(Note 2) | Output Enable HIGH, 30 
whichever comes 
first, to Output Float 
taxax Output Hold from rwint o }ol]ofolfo) 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 
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1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. This parameter is only sampled and not 100% tested. 


2. 
3. Caution: The Am27C400 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 Vto2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs. 
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SWITCHING TEST CIRCUIT 





Device 2.7kQ 
Under 04+5.0 V 
Test 


Diodes = IN3064 
or Equivalent 





15573B-7 


CL = 100 pF including jig capacitance 





SWITCHING TEST WAVEFORM 
2.4V 







2.0 V 2.0V 


> Test Points C 


0.8V 0.8V 





0.45 V 


Input Output 


15573B-8 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 for a logic “0”. Input pulse rise and fall times are < 20 ns. 


Am27C400 2-131 





1 amo 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must Be 
Steady 


May 
Change 
from Hto L 


May 


Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from HtoL 


Will Be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.4 
Addresses 2.0 
0.45 0.8 


CE/PGM 


tacc 
(Note 1) 


High Z 
Output 


Notes: 


Addresses Valid 


toE 


a a, 
(Re) 


2.0 
0.8 


Ls 


/| 
tDF 
(Note 2) 


15573B-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27C4096 


4 Megabit (262,144 x 16-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 100ns 
m Low power consumption . 
— 100 pA maximum CMOS standby current 
m@ JEDEC-approved pinout 
— Plug in upgrade of 1 Mbit and 2 Mbit EPROMs 
— 40-pin DIP/PDIP 
— 44-pin LCC/PLCC 


GENERAL DESCRIPTION 


The Am27C4096 is a 4 Mbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 256K 
words by 16 bits per word, operates froma single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. The Am27C4096 is 
ideal for use in 16-bit microprocessor systems. Products 
are available in windowed ceramic DIP and LCC pack- 
ages as well as plastic one time programmable (OTP) 
PDIP and PLCC packages. 


Typically, any byte can be accessed inless than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C4096 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


o—> Vec 
o— Vss 
O——> Vpp 


= Output Enable 
Chip Enable 
and 


CE/PGM Prog Logic 


AO-A17 
Address 
Inputs 


Publication# 11408 Rev.C Amendment/0 
Issue Date: July 1993 , 





Advanced 
Micro 
Devices 


m@ Single + 5 V power supply 

mM + 10% power supply tolerance standard on 
most speeds 

M 100% Flashrite™ programming 
— Typical programming time of 32 seconds 

@ Latch-up protected to 100 mA from -1 V- 
to Vec+1V 

@ High noise immunity 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMDs CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 125 WW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C4096 supports AMD's 
Flashrite™ programming algorithm (100 ps pulses) re- 
sulting in typical programming times of 32 seconds. 


Data Outputs 
DQ0-DQ15 


Gaina 


4.194,304-Bit 
Cell Matrix 


11408C-1 


2-133 


at AMD 
PRODUCT SELECTOR GUIDE 


Family Part No. 
Ordering Part No: 
Vcc t 5% 
Vcc +1 0% 


Max Access Time (ns) 
CE (E) Access Time (ns) 
OE (G) Access Time (ns) 


CONNECTION DIAGRAMS 
















Top View DIP 

Vee (11° Vcc 

CE (E)/Pam (P) J 2 A17 
pais {3 A16 
pai4Q4 A15 

pai3 LI5 A14 
pai2Li6 A13 
pai1l}7 Ai2 
paio[]} 8 Alt 
pag lL} 9 A10 

Das L} 10 AQ 

Vss Vss 

paz L] 12 A8 

Das L} 13 A7 

pas L} 14 A6 

pag L] 15 AS 
pa3sljie A4 

Da2 L} 17 AS 

pai U 18 Ae 

Dao L} 19 Al 

OE (G) |} 20 AO 

Fates 11408C-2 


1. JEDEC nomenclature is in parentheses. 
2. Don't use (DU) for PLCC. 


PIN DESIGNATIONS 





A0-A17 = Address Inputs 

CE (E)/PGM (P) = Chip Enable Input 
DQ0-DQ15 = Data Input/Outputs 

DU = No External Connection 
NC | = No Internal Connection 
OE (G) = Output Enable Input 
Vcc = Vcc Supply Voltage 
Vep = Program Supply Voltage 
Vss = Ground 
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| 120 | 150 | -200S | -250— 
| i20 | 50 || 00 || S50 
| 20 | 50S | 00s || 50 
ee a ee 


|__-100 | 
| 100 | 
fe 2100; 1] 
PLCC/LCC 
© 
= _~ 
b 8 
ovum 2 
SOG |w Boy Up ee OO. St 
QOangaqg)/)O > 2 re ataetct ct 
A a 
6543 21 
e 









DQ12 A13 
DQ11 Ai2 
DQ10 Ail 
DQ9 A10 
DQ8 AQ 
Vss Vss 
NC NC 
DQ7 -A8 
DQ6 A7 
DQ5 AG 
DQ4 A5 
WW a 
SY5SCTLELNS 
Qaaq0qa ly 3 
Oz 
9° 
LOGIC SYMBOL 


DQ0-DQi15 


CE (E)/PGM 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C4096 -100 D 


B 
Mant OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to 
+125°C) 


PACKAGE TYPE 

D = 40-Pin Ceramic DIP (CDV040) 

L = 44-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV044, JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C4096 
4 Megabit (262,144 x 16 Bit) CMOS EPROM 






Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Valid Combinations 
AM27C4096-100 DC, DCB, 


AM27C4096-105 | DI, DIB, LC, 


LCB, LI, LIB 
AM27C4096-120 
AM27C4096-125 
AM27C4096-150 
AM27C4096-200 


AM27C4096-255 





















DC, DCB, DE, 
DEB, DI, DIB, 
LC, LCB, LI, 
LIB, LE, LEB 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 


formed by a combination of: 


AM27C4096 -120 


L OPTIONAL PROCESSING 


DEVICE NUMBER/DESCRIPTION 


Am27C4096 


Blank = Standard processing 


ea Seriestbiy RANGE 
= Commercial (0°C to +70°C) 
: = Industrial (-40°C to +85°C) 


i 


PACKAGE TYPE 
P = 40-Pin Plastic DIP (PD 040) 
J = 44-Pin Rectangular Plastic Leaded 


Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


4 Megabit (262,144 x 16 Bit) CMOS OTP EPROM 


| Valid Combinations = Combinations 


Paneredaeaoe 120 


ee 125 


PC, JC, PI, Jl 
-auerose so 150 


Aerts 20e_ 200 
| AM27C4096-255 | 255 
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Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
calAMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


amp &\ 
MILITARY ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27C4096 -120 /B 


A 
tL LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 40-Pin Ceramic DIP (CDV040) 

U = 44-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV044) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C4096 


4 Megabit (262,144 x 16 Bit) CMOS EPROM 






Valid Combinations 
AM27C4096-120 
AM27C4096-150 IBXA, /BUA 
AM27C4096-200 
AM27C4096-250 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 







Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing The Am27C4096 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27C4096 to anul- 
traviolet light source. A dosage of 15 W seconds/cmz is 
requiredto completely erase an Am27C4096. This dos- 


age can be obtained by exposure to an ultravioletiamp . 


—wavelength of 2537 A-with intensity of 12,000 yW/ 
cm? for 15 to 20 minutes. The Am27C-4096 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C4096 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C4096 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C4096 


Upon delivery or after each erasure the Am27C4096 
has all 4,194,304 bits in the “ONE” or HIGH state. “ZE- 
ROs” are loaded into the Am27C4096 through the pro- 
cedure of programming. 


The programming mode is entered when 12.75 V 
+0.25 Vis applied to the Vee pin, CE/PGM is at Vir and 
OE is at Vin. 


For programming, the data to be programmedis applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as are necessary in order 
to reliably program the data. After each pulse is applied 
to agiven address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies orthe maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C4096. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please referto Section 6 for programming flow chart and 
characteristics 


Program Inhibit 


Programming of multiple Am27C4096 in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C4096 may 
be common. ATTL low-level program pulse applied to 
an Am27C4096 CE/PGM input with Vee = 12.75 V+ 
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0.25 V and OE HIGH will program that Am27C4096. A 
high-level CE/PGM input inhibits the other Am27C4096 
devices from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi, CE/PGM at 
Vin, and Vep between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C4096. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27C4096. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (AO = Vit) represents the manufacturer code, and 
byte 1(AO = Vin), the device identifier code. For the 
Am27C4096, these two identifier bytes are given in the 
Mode Select Table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C4096 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE/PGM) is the power con- 
trol and should be used for device selection. Output En- 
able (OE) is the output control and should be used to 
gate data to the output pins, independent of device se- 
lection. Assuming that addresses are stable, address 
access time (tacc) is equal to the delay from CE/PGM to 
output (tce). Data is available at the outputs toe after the 
falling edge of OE, assuming that CE/PGM has been 
LOW and addresses have been stable for at least — 
tacc ~ toe. 


Standby Mode 

The Am27C4096 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 BA. It is placed 
in CMOS-standby when CE/PGM is at Vcc + 0.3 V. The 
Am27C4096 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed 
in TTL-standby when CE/PGM is at Vin. When in 
standby mode, the outputs are in a high-impedance 
state, independent of the OE input. 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


m Assurance that output bus contention will not 
occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 
made a common connection to all devices in the array 
and connected to the READ line from the system contro! 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 
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System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1-1F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7-uF bulk electrolyticcapacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 





MODE SELECT TABLE 


Output Disable 












| 


CE/PGM 








Program 


Vi 
Vit 
Vin 
Vit 
Vin 
Program Inhibit Vin 


(Note 3) 


Notes: 

1 X = Either Vin or Vi 
2. Vy = 120V+t05V 
3. A1—-A8 = A10-A17 = Vi. 
4 


Standby (TTL) a ae 
Standby (CMOS I Vvecto3v | x 


| Program Verty | mw | 


. See DC Programming Characteristics for Vep voltage during programming. 
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al AND 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP Products ................. —65°C to +125°C 
All Other Products .............. —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 


Voltage with Respect to Vss: 
All pins except AQ, Vpp, 


and Vcc (Note 1) .......... -0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. -0.6Vt0 13.5 V 
NCGS veer ele a.dG dese eae ease’ -0.6 V to 7.0 V 
Notes: 


1. During transitions, the inputs may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vec + 2.0 V for periods of up to 
20 ns. 


2. During transitions, A9 and Ver may overshoot Vss to 
-2.0 V for periods of up to 20 ns. A9 and Ver must not ex- 
ceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ............ 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) .......... ~—40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ......... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ......... —55°C to +125°C 
Supply Read Voltages: 

Vcc for AM27C4096-XX5 ........ +4.75 V to +5.25V 
Vcc for Am27C4096-XX0 ....... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. (Notes 1, 2 
and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6, and 7 are tested unless other- 
wise noted) 


eee ee 
Symbol Parameter Description Test Conditions 

VoL 

VIH 

ViL 

lu 

ILo 


V 
[va | ovpucowvouse [uratma SSS*dSSCid ws | 
[vn | put nictvotage | SSSCSC~id 
a TC re ara 
Tu | ttoasciran | vnovevee 
a 


Vcc Active Current CE = Vit, f = 5 MHz | ci Devices | 
(Note 3) 
ro ee a 










Vec CMOS Standby CE = Vec + 0.3 V 


IPP Vpp Current During CE = OE = Vi, Vep = Vcc 
Read 


Notes: 

1. Vec must be simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C4096 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 






. Minimum DC Input Voltage is —0.5 V during transitions, the inputs may overshoot —2.0 V for periods less than 20 ns. Maximum 
DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 





Supply Current 
inmA 
Supply Current 
inmA 





12 3 4 5 6 7 8 -9 .10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs, Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vcc = 5.5 V, f = 5 MHz 
15573B-5 15573B-6 
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Parameter Parameter Test 
Symbol ee Conditions ce 
| Gn | toucapactance | vw-ov | | +9 | 0 | 3] 6 | p13 | oF 
ee CT 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. TA=+25°C, f= 1 MHz 







Switching CHARACTERISTICS over operating range unless otherwise specified. (Notes 
1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


el Symbols 


iene Standard | Parameter Description| Test Conditions 


Avav tacc Address to CE = OE Se ee ee ee ee 
Output Delay av wax | 100 | 120 [150 [200 | 250_| 

tevav Chip Enable to OE=Vn | min} - | - |- [- | - | 
Output Delay [Max [ Too | 120 [750 | 200 | 250_| 


teLav Output Enable to CE =Vi | Min | - | el ae ee 
Output Delay ee ore es eae 
a ie at Gd a 
toHaz (Note 2) | Output Enable HIGH, 
whichever comes first, 30 40 40 
to Output Float 
Notes: 













Am27C4096 




















Output Hold from 
Addresses, CE, or 
OE, whichever 

ocurred first 









1. Vec must be applied simultaneously or before Ver, and removed. simultaneously or after Ver. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27C4096 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level —Inputs: 0.8 V to 2.0 V 
Outputs: 0.8 V to 2.0 V 
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SWITCHING TEST CIRCUIT 


05.0V 






Diodes = IN3064 
or Equivalent 


11408C-7 


CL = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 














2.4V 
2.0V 2.0 V 
> Test Points 
0.8 V 0.8 V 
0.45 V 


Input Output 11408C-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORM 


2.4 
Addresses 
0.45 


CE/PGM 


High Z 
Output 


Notes: 


1, OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





2.0 


Addresses Valid 
0.8 


tcE 


tOE 


KC 


tacc 
(Note 1) 


2. tor is specified from OE or CE, whichever occurs first. 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 





tOH 


Valid Output 


11408C-9 
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Am27C080 


8 Megabit (1,048,576 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Fast access time 
— 100ns 
m Low power consumption 
— 100 pA maximum CMOS standby current 
@ JEDEC-approved pinout 
— Plug in upgrade of 1-, 2-, 4-Mbit EPROMs 
— Easy upgrade from 28-pin JEDEC EPROMs 
@ Single +5 V power supply 


GENERAL DESCRIPTION 
The Am27C080 is an 8 Mbit ultraviolet erasable pro- 


grammable read-only memory. It is organized as - 


1,048K words by 8 bits per word, operates from a single 
+5 V supply, has a static standby mode, and features 
fast single address location programming. Products are 
available in windowed ceramic DIP and LCC packages 
as well as plastic one time programmable (OTP) PDIP 
and PLCC packages. 


Typically, any byte can be accessed in less than 100 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C080 offers 


separate Output Enable (OE) and Chip Enable (CE) 
BLOCK DIAGRAM 


Oo Voc 
Oo— Vss 








Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 


xX 
Decoder 





OE/Vpp 
CE/PGM 







A0-A19 
Address 
Inputs 


' ) Publication# 15453 Rev.B Amendment/0 
Issue Date: July 1993 
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Devices 


m@ +10% power supply tolerance available 
@ 100% Flashrite™ programming 


— Typical programming time of less than 
2 minutes 
@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 
@ High noise immunity 


@ Compact 32-pin DIP, PDIP, and PLCC packages 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. : 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or atrandom. The Am27C080 supports AMD's Flashrite 
programming algorithm (100 ps pulses) resulting in typi- 
cal programming times of less than 2 minutes. 


Data Outputs 
DQ0-DQ7 


Fac acen 


Output 
Buffers 
Y 
Gating 


8,388,608 
Bit Ceil 
Matrix 
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This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27C080 


Ordering Part No: 
Vcc + 5% 
















Vcc + 10% 


OE oss Tne [00 [2080 [eo 
OE (6) Recs To (8 


CONNECTION DIAGRAMS 
Top View 
DIP PLCC 
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Note: 15453B-2 


1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A19 Address Inputs 
CE (E)/PGM (P) = Chip Enable 







DQO0-DQ7 = Data Inputs/Outputs 
OE (G)/Vep = Output Enable Input/ 
Program Supply Voltage 
Vec = Vcc Supply Voltage DQ0-DQ7 
Vss = Ground 


CE (E)/PGM (P) 






OE (G)/Vpp 





- 15453B-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C080 -100 D 


= OPTIONAL PROCESSING 
Blank = Standard Processing 
B = Burn-in 


TEMPERATURE RANGE 

Commercial (0°C to +70°C) 

Industrial (40°C to +85°C) 

Extended Commercial (-55°C to +125°C) 


m— © 
non ol 


PACKAGE TYPE 
D = 32-Pin Ceramic DIP (CDV032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C080 
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM 






Petes 


AM27C080-255 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 














DC, DCB, DI, DIB, 
DE, DEB 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C080 +120 P 


i OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


PACKAGE TYPE 
P = 32-Pin Plastic DIP (PD 032) 
J = 32-Pin Rectangular Plastic Leaded Chip 


Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C080 
8 Megabit (1,048,576 x 8-Bit) CMOS OTP EPROM 


Valid Combinations Valid Combinations 
AM27C080-120 Valid Combinations list configurations planned to be 


AM27C080-125 


- supported in volume for this device. Consult the lo- 
- cal AMD sales office to confirm availability of specific 
AM27C080-150 PC, JC, PI, Jl valid combinations and to check on newly released 
AM27C080-200 combinations. 
AM27C080-255 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


e 


A 
= LEAD FINISH 


A = Hot Solder Dip 


AM27C080 -150 /B 


PACKAGE TYPE 
X = 32-Pin Ceramic DIP (CDV032) 


DEVICE CLASS 
/B = ClassB 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C080 
8 Megabit (1,048,576 x 8-Bit) CMOS EPROM 


Valid Combinations 
AM27C080-150 
AM27C080-200 /BXA 
AM27C080-250 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 







Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C080 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C080 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27C080. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 12,000 
pW/cm* for 15 to 20 minutes. The Am27C080 should be 
directly under and about one inch from the source and 
all filters should be removed from the UV light source 
prior to erasure. 


It is important to note that the Am27C080 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27C080 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C080 

Upon delivery or after each erasure the Am27C080 has 
all 8,388,608 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C080 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the OE/Vep and CE/PGM is at Vit. 





For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 ps programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C080. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bitis programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6.0 for programming flow charts 
and characteristics. 


Program Inhibit 


Programming of multiple Am27C080 in parallel with dif- 
ferent data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C080 may 
be common. A TTL low-level program pulse applied to 
an Am27C080 CE/PGM input and OE/Vpp = 12.75 V+ 


PRELIMINARY 


0.25 V, will program that Am27C080. A high-level 
CE/PGM input inhibits the other Am27C080 devices 
from being programmed. 


Program Verify 


Averify should be performed onthe programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with CE/PGM at Vi_ and 
OE/Vep at Vit. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27C080. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V open address the AQ of the 
Am27C080. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi during auto select mode. 


Byte 0 (AO = Vi) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27C080, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27C080 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(OE/Vpp) is the output control and should be used to 
gate data to the output pins, independent of device se- 
lection. Assuming that addresses are stable, address 
access time (tacc ) is equal to the delay from CE/PGM to 
output (tce). Data is available at the outputs toe after the 





falling edge of OE/Vpp, assuming that CE/PGM has 


been LOW and addresses have been stable for at least 
tacc—toe. 


Standby Mode 


The Am27C080 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE/PGN is at Vcc + 0.3 V. The 
Am27C080 also has a TTL-standby mode which re- 





‘duces the maximum Vcc current to 1.0 mA. Itis placed in 





TTL-standby when CE/PGNM is at Vin. When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE/Vpp input. : 
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Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


m Assurance that output bus connection will not 
occur 

It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE/Vpp 
be made a common connection to all devices in the ar- 
ray and connected to the READ line from the system 
control bus. This assures that all deselected memory 
devices are in low-power standby mode and that the 
output pins are only active when data is desired froma 
particular memory device. 


MODE SELECT TABLE 










Program Inhibit VIH 


Manufacturer 
Code Vit 









Auto Select 
(Note 3) 





Notes: 
1. Va =12.040.5V 


2. X = Either Vin or Vi 
3. Al-A8 = A10-A19 = Vin 
4 


ess re] cere | cee [| | onpme | 
EF 


Vit VIL 
VIL Vin 





amp © 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-~F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7-LF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


















. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
All Other Products ............ -65°C to +150°C 
Ambient Temperature ; 
with Power Applied ............. -55°C to +125°C 


Voltage with Respect To Vss 
All pins except AQ, 


Vep VGC laa hye ccidce nes -0.6 Vto Vcc + 0.6 V 

AQand Vpp ..........-.000: -0.6 V to +13.5V 

NGO hiiacectameeeenee Bek 0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Vpep the minimum DC input is -0.5 V. During - 


transitions, A9 and Vep may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vep must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (I) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Vcc for Am27C080-XX5 ..... +4.75 V to +5.25 V 

Vee for AmM27C080-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 


Am27C080 


PRELIMINARY amp © 


DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested un- 
less otherwise noted) . 


Parameter 
Symbol | Parameter Description Test Conditions 


[Vor [Output HIGH Votage _|low=—400uA_——S~C~S—“—SsS*~—~—s ee SPCC 
vou [ouput Low votage _a=2ima—SSCS~—~sSC~—~sSSC“‘“(; OC 
[vn [input ighvotage | ——SSSSCSCSC~C~C~—CSCSSC eo vos] 
[vu [npttowvouage [SSCS os | won 
[ir [input toad Ourent_[WwoVioweo 

[is Al Gipemarscnna—wenaoveaes = 


Eat 
ae 

Icc1 Vcc Active Current CE = Vit, f = 5 MHz, | ciDdevices | | 40 uA 
ans 

















Vit 

tut 

Ito 

Vcc CMOS Standby Current 
| tepr__| Ver Current During Read_[CE = OE = Vi, Vep = Voc 


Notes: 





1. Voc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C080 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





< rad 
£30 £ 
SE SE 
>e ae 
= © ae 
g 2 f 5 
Yn i?p) 
‘ eee 
15 ; 
Po Be EB OB FB Ge 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
15453B-5 15453B-6 
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CAPACITANCE 


Parameter CDV032 PLo32 | ppo32 | 
Symbol | Parameter Description | Test Conditions Typ | Max | Typ | Max | Typ 


os Output Capacitance 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz 










_ 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 


otherwise noted) 
Symbols 

Parameter Test -105 

TseDeC[ Swndara| Becenatan | Coettions ele al = Ea 

GE = OE - cr ae ae ee ee a 
Output Delay | Max | 100 | 120 | 150 | 200 | 250 | ns _| 

tELav Chip Enable to OE = VIL ie oe ee ee ae ee ee 

Output Delay Max | 100_| 120 | 150_| 200 | 250 | ns_ 

Output Enable to CE= Vu En oe eee Gee ee a ee 
Output Delay ee 


aioe ae iis 
whichever comes 
first, to Output Float 
taxax Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: . 

1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

- 3. Caution: The Am27C080 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V ipl and outputs 
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SWITCHING TEST CIRCUIT 


Device +5.0V 


Under 
| CL 


Test 
CL = 100 pF including jig capacitance 18453B-7 







Diodes = IN3064 
or Equivalent 


SWITCHING TEST WAVEFORM 


2.4V 





2.0 V 2.0V 


» Test Points g 


0.8 V 0.8 V 





0.45 V 


Input Output 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20 ns. 
15453B-8 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 





SWITCHING WAVEFORMS 


2.4 : 

Addresses 2.0 Addresses Valid © 2.0 

as 0.8 0.8 
CE/PGM 
OE/Vpp 

sti ar: 
(Note 1) 
Output (((((4 Valid Output »))) 
Notes: 


PRELIMINARY 


INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don’t Care 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from Hto L 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Oft” State 








15453B-9 
1. OE/Vpp may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. toe is specified from OE or CE, whichever occurs first. 
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Am27C800 


8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) 


ROM Compatible CMOS.EPROM 


DISTINCTIVE CHARACTERISTICS 
Mm Fast access time 
— 120 ns 
m@ Low power consumption 
— 100 pA maximum CMOS standby current 
M Industry standard pinout: 
— ROM compatible 


— 42-pin DIP, PDIP and 44-pin LCC and PLCC 
packages provide easy upgrade to 16 Mbits 


GENERAL DESCRIPTION 


The Am27C800 is an 8 Mbit ultraviolet erasable pro- 
grammable read-only memory that is functionally and 
pinout compatible with 8 Mbit masked ROMs. Under 
control of the BYTE input, the memory can be config- 
ured as either a 1 Mbit by 8-bit memory or a 512K by 
16-bit memory. It operates from a single +5 V supply, 
has a static standby mode, and features fast single 
address location programming. Products are available 
in windowed ceramic packages as well as plastic one 
time programmable (OTP) packages. 


Typically, any byte can be accessed in less than 120 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27C800 offers 


Oo Vcc 
Oo—> Vss 










OE Output Enable 
an Chip Enable 
BYTE/Vpp and 






CE/PGM Prog Logic 


Y 
Decoder 
X 






AB 


A0-A18 
Address 
Inputs 
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@ Single +5 V power supply 

HM +10% power supply tolerance standard on 
most speeds 

m@ 100% Flashrite™ programming 
— Typical programming time of less than 1 minute 

@ Latch-up protected to 100 mA from -1 V to 
Vec+1V 

H High noise immunity 


separate Output Enable (OE) and Chip Enable (CE) 
controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27C800 supports AMD's Flash- 
rite™ programming algorithm (100 ps pulses) resulting 
in typical programming times of less than 1 minute. 


Data Outputs 
DQ0-DQ15 


(ai 


Output 
Buffers 
Y 
Gating 


8,388,608-Bit 
Cell Matrix 












15452B-1 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 
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PRODUCT SELECTOR GUIDE . 
Family Part No. Am27C800 


Vcc 5% 















Voc £10% 


GE (E)Accoss Time (13) 250 
SE (G) Access Time (09) [sof sf 7s | 100 _— 


CONNECTION DIAGRAM 













Top View 
DIP PLCC/LCC 
Ai8 NC 
Al7 A8 
A7 AQ 
A6 A10 
AS A11 
A4 A12 
A3 A13 
A2 A14 
Al A15 
AO A16 
PGM(P)/CE(E) BYTE/Vpp 
Vss Vss 
OE DQ15/AB 
DQo DQ7 
DQ8 DQ14 
pag pars COO 5s 2 ea os nay 
Da2 Das ae a 
DQ16 DQi2 
DQ3 DQ4 
DQ11 Vcc 
Note: 15452B-2 
1. JEDEC nomenciature is in parenthesis. 
PIN DESIGNATIONS LOGIC SYMBOL 
AB = Address Input (BYTE Mode) 
A0-A18 = Address Inputs 
BYTE/Vpp = Byte/Word Switch or Program 


Supply Voltage 


DQo-Dai5 
CE (E)/PGM (P) = Chip Enable 


or8 


DQo-DQ15 = Data Inputs/Outputs 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage ieaeobed 
Vss = Ground 
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ORDERING INFORMATION 
EPROM Products 


AND standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C800 -120 D Cc 


B 
— OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 
D = 42-Pin Ceramic DIP (CDV042) 
L = 44-Pin Leadless Chip Carrier (CLV044) 





SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C800 
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 
AM27C800-120 Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the !o- 
AM27C800-125 | DC, DCB, DI, DIB, cal AMD sales office to confirm availability of specific 
AM27C800-150} DE, DEB, LC, LCB, valid combinations and to check on newly released 
AM27C800-200| LI, LIB, LE, LEB compietons: 
AM27C800-255 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27C800 -150 


— OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
I Industrial (40°C to +80°C) 


nou 


PACKAGE TYPE 

P = 42-Pin Plastic DIP (PD 042) 

J = 44-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and Valid 
Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27C800 


8 Megabit (1,048,566 x 8-Bit/524,288 x 16-Bit) CMOS OTP EPROM 


Valid Combinations 
Valid Combinations list configurations planned to be 
AM27C800-150 supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
AM27C800-155 PC. JC. Pl JI valid combinations and to check on newly released 
AM27C800-200 er als 


combinations. 
AM27C800-255 


Valid Combinations 
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ORDERING INFORMATION 
Military APL Products 


AND products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27C800 -150 /B 


A 
= LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 42-Pin Ceramic DIP (CD 044) 
U = 44-Pin Rectangular Ceramic 
Leadless Chip Carrier (CL 044) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27C800 
8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) CMOS EPROM 






IBUA, /BXA 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 







Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 


Erasing the Am27C800 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27C800 to an 
ultraviolet light source. A dosage of 15 W seconds/cm? 
is requiredto completely erase an Am27C800. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2,537 A—with intensity of 12,000 nW/ 
cm? for 15 to 20 minutes. The Am27C800 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27C800 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2,5374, exposure 
to fluorescent fight and sunlight will eventually erase the 
Am27C800 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27C800 


Upon delivery or after each erasure the Am27C800 has 
all 8,388,608 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27C800 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Ver pin, CE/PGM is at Vi, and 
OE is at Vin. 


For programming, the data to be programmedis applied 
16 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 Ls programming pulses and by giving each 
addresss only as many pulses as is necessary in order 
to reliably program the data. After each pulse is applied 
to a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27C800. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 


dress is completed, the entire EPROM memory is veri- - 


fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6.0 for programming flow chart 
and characteristics. 


Program Inhibit 


Programming of multiple Am27C800s in parallel with 
different data is also easily accomplished. Except for 
CE/PGM, all like inputs of the parallel Am27C800 may 
be common. A TTL low-level program pulse applied to 
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an Am27C800 CE/PGM input with Vpp = 12.75 V + 
0.25 V, and OE HIGH will program that Am27C800. A 
high-level CE/PGM input inhibits the other Am27C800 
devices from being programmed. 





Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verity should be performed with OE at Vi., CE/PGM at 
Vin and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 

code from an EPROM that will identify its manufacturer 

and type. This mode is intended for use by programming 

equipment for the purpose of automatically matching 

the device to be programmed with its corresponding - 
programming algorithm. This mode is functional in the 

25°C + 5°C ambient temperature range that is required 

when programming the Am27C800. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27C800. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 


~ held at Vi during auto select mode. 


Byte 0 (A0 = Vi_) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27C800, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27C800 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE/PGM) is the power control 
and should be used for device selection. Output Enable 
(CE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE/PGM to output 
(tce). Data is available at the outputs toe after the falling 
edge of OE, assuming that CE/PGM has beenLOW and 
addresses have been stable for at least tacc toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, inputs A18—A0 will address 
512K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 1 Mbyte of data can be accessed. The 8 bits of data 
will appear on DQ7—DQ0. 
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Standby Mode 


The Am27C800 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE/PGNM is at Vcc + 0.3 V. The 
Am27C800 also has a TTL-standby mode which re- 
duces the maximum Vec current to 1.0 mA. It is placedin 
TTL-standby when CE/PGNM is at Vin. When in standby 
mode, the outputs are in a high-impedance state, inde- 
pendent of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 





m Low memory power dissipation 
@ Assurance that output bus contention will not occur 


It is recommended that CE/PGM be decoded and used 
as the primary device-selecting function, while OE be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 


MODE SELECT TABLE 


Output Disable Vil 


AMD a 


bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the output 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 pF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The foca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 


Standby (CMOS) X 
Program Vit 


Program Verify VIH 


Manufacturer Code ViL Vit 
Device Code VIL VIL 


Auto Select 
(Note 3) 


Notes: 

1. Va =12.0V+05V 

2. X= Either Via or Vi 

3. A1-A8 = A10-A18 = Vi, AB=X 
4 





. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
All Other Products ............ -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 


Voltage with Respect To Vss 
All pins except A9,Vpp ,Vcc 


(Note 1) ............... —0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ......... -0.6V to +13.5V 
VGC suka aii eeteittetia this ei Ge -0.6 V to +7.0 V 

Notes: 


1. During transitions, the inputs may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
may overshoot to Vcc + 2.0 V for periods of up to 20 ns. 

2. During transitions, A9 and Vep may overshoot Vss to —-2.0 
V for periods of up to 20 ns. A9 and Vep must not exceed 
13.5 V for any period of time. 


_ Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Vcc for AmM27C800-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27C800-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 6 and 7 are tested 


unless otherwise noted) 
Parameter 
Symbol Parameter Description Test Conditions 







vi [put tc vorase SCS 
eC 
[ur [pit toaaconent _[Vnsovewes——SS=dSSSCSC*dCt 


Output Leakage Current VouT = 0 V to +Vcc 


aera 
Powe 
: =a 
a a 
(Note 3) lour = 0. mA |EMDevices| |__| 
ae m 
ae 


= 

Vv 

“oY 

v 
| HA 


% 


Veo TTL Standby Current 
Vcc CMOS Standby Current | CE = Vec + 0.3 V 
| teer___|VerCurentDuring Read | CE=OE=Vvi,ver=voo |_| 100 |u| 


Notes: 







1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27C800 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





c € 
@ @ 
8% ét 
ae Fae 
Q Qa. 
= =] 
Yn ” 
1 2 3 4 5 6 7 8 9 10 -75-50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C . Vcc = 5.5 V, f = 5 MHz 
15452B-5 15452B-6 
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CAPACITANCE . 


Parameter Test 
Symbol Parameter Description { Conditions 


Input Capacitance VIN = 0 


Notes: 
1, This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


Parameter 
Standard] Description Test Conditions 
Output Dela CE = OE = VIL 
eee | Max | 120 | 150 | 200 | 250 | 
Chip Enable to pew PMR 
0 
oe i | Max [so | 55 | 
s5_ | 60 | 60 | 
HIGH, whichever 
comes first, to 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


teHaz, tor | Chip Enable HIGH 
tcHaz | (Note 2) 
Output Float 
. This parameter is only sampled and not 100% tested. 
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OE, whichever 
occurred first 


or Output Enable 
Output Haid from fee eee 
Addresses, CE, or ia 





2 
3. Caution: The Am27C800 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ct = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: Inputs:0.8 Vand2.0V_. 
Outputs: 0.8 V and 2.0 V 
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SWITCHING TEST CIRCUIT 


045.0 V 






Diodes = IN3064 
or Equivalent 










= = = 15452B-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0V 2.0V 
». Test Points “fi 
0.8 V 0.8V 
0.45 V 
Input Output 
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AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 for a logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


SWITCHING WAVEFORMS 


2.4 
Addresses ( oe 
0.45 o. 


CE/PGM 


tacc 
(Note 1) 


High Z 
Output 


Notes: 
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INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


Addresses Valid 


toE 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from HtoL 


Will Be 
Changing 
from LtoH 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 





a 
AKC vaisounn = 


KS000010 


2.0 
0.8 


Lt“ 


/| 
tDF 
(Note 2) 
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1. OE/Vpp may be delayed up to tacc — toé after the falling edge of the addresses without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
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HIGH-SPEED CMOS ERASABLE 
PROGRAMMABLE READ ONLY 
MEMORIES (EPROMs) 


Section 3 High-Speed CMOS Erasable Programmable Read 


Only Memories (EPROMS) ............... 20 cece eee e eee e eee nee 
An Introduction to High-Speed EPROMS ............... cece eee eee 


Am27H256 —_ High-Speed 256K (32,768 x 8-Bit) CMOS EPROM 


Am27H010 High-Speed 1 Mbit (131,072 x 8-Bit) CMOS EPROM 


High-Speed CMOS Erasable Programmable Read Only Memories (EPROMs) 


| SECON | 


pa 





31 
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AN INTRODUCTION TO 
HIGH-SPEED EPROMs 


Advanced Micro Devices has consistently improved the CMOS process to manufacture 
EPROMs in order to remain the technology leader in the marketplace. In addition to 
providing lower cost and higher density EPROM solutions, AMD’s advanced CMOS 
process and superior design techniques create the highest performance devices in the 
industry. The devices that achieve high speed through process technology are identified 
by the “Am27C” nomenclature. This family provides the designer with a broad range of 
speeds and densities for most designs. 


AMD has also introduced a family of CMOS EPROMs that have been specifically 
designed for speed. This “Am27H” family supports 35 ns and 45 ns access speeds 
at the 256K and 1 Mbit densities, respectively. 


These high speed “commodity” and high performance “27H” series of EPROMs allow 
system designers to maximize microprocessor efficiency by matching clock speed with 
access time. This performance edge also benefits digital signal processor (DSP) and 
other designers by doing away with the need for expensive shadow RAM or external 
glue logic in the case of bank interleaving. 


HIGH SPEED EPROMs AND MICROPROCESSORS 

With the advent of the current generation of high speed microprocessors and their 
increasing use in embedded control systems it is becoming more and more important to 
match clock speed with memory access time. The impact of a slow memory can have a 
drastic effect on system performance. Until recently the designer’s only choices have 
been to use PROMs or copy the contents of slow EPROMs into faster DRAMs or 
SRAMs. Both of these solutions are expensive in terms of both device cost and board 
area. Advanced Micro Devices manufactures a full line of high speed EPROMs that 
enable the designer to produce systems that allow microprocessors to achieve 
maximum performance. 


The standard method of interfacing to slow EPROMs is by adding wait states to the 
memory access cycle. At first this may not seem to be a problem. However, with a 
typical memory cycle requiring 3 CPU cycles, each additional cycle is a 30% reduction 
in speed! This magnitude of performance degradation is not acceptable in the 
competitive market of today. 


In general, the number of cycles available for “O wait state” operation for popular 
microprocessors such as the Am386/286 are two cycles. Based on the above fact, the 
typical EPROM access time can be calculated using the following formula: 


EPROM Access Time = Total Time Available — 
(Address Ready Delay + Address Buffer Delay + 
Data Buffer Delay + proc Set-Up Time) 
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The table below lists CPU clock speed and the required EPROM access time for the 
given wait states. 


Table 3-1 















mas | ae rt. Peake 
Frequency Access Time Cycle Time 
| samiz | to | sons, | sons 
| aaMHz | tt] cons, | gs 
| samiz | 2 | ons | tans 
| asmHz | oo | ans | ts 
Paswne | + | e5s_| 120m 
[| a5MHz | 2 tons | ts 
Pome [| 0 | tone | 100m _—| 
ptomie | 07m |e | 


It should be noted that by inserting just one wait state (see Memory Access Cycle Time 
above) the performance of the CPU is degraded to that of the slower clock speed with 
zero wait states. Considering the cost premium for the faster CPU, the simple insertion’ 
of a wait state can undermine the cost/performance ratio of the final system. 


There have been two traditional engineering solutions to this problem: 


a utilize a combination of slow EPROM and faster DRAM and/or SRAM, or 
m utilize interleaving banks of memory 


Both of the above solutions do work but at the expense of increasing cost to achieve the 
desired performance. The increased cost comes in the form of: 


w duplication of memory components when pursuing a shadow memory 
implementation 


@ increase of real estate and deGieased reliability due to higher component count 


Advanced Micro Devices offers a better solution to eliminating wait states. High speed 
(35 ns — 120 ns) EPROMs are available, and designing a system using them is very 
easy. Don’t add wait states! Most EPROM manufacturers have a formula listed in their 
design manuals that is used to calculate the EPROM access time required. They 
suggest that you vary the number of wait states in the formula until you hit on the access 
time of an EPROM that they manufacture. May we suggest that you use zero wait states 
in their formula and choose one of AMD’s High Speed EPROMs. 
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BOARD LAYOUT METHODS FOR HIGH-SPEED EPROMs 

Now that you have made the decision to get maximum performance from your micropro- 
cessor here are a few tips to make sure that your design goes to production smoothly. 
These tips are general system tips and are not unique to EPROMs. They can be used in 
any high-speed design. 


As system speed increases so does the power supply noise, which can disrupt the 
system if left unchecked. There are some simple methods for reducing noise that can be 
used as guidelines when designing and laying out systems. The extent to which these 
tips are used in your design will depend on PC board size, total power supply capacity, 
length of feed lines from the power supply, presence of a ground plane in the PC board, 
clock speed, etc. There is no way to come up with an exact formula to minimize noise, 
So it is best to start with a standard setup and then modify it to fit the current design. 


Rule of thumb 1: . 
w Place a0.1 uF capacitor as close as possible to every IC between Vcc and GND. 


w Place a 1.0 pF capacitor between Vcc and GND for every four ICs on a power trace. 
Rule of thumb 2: 
mw Use power planes if you can. 


This generally requires a multi-layer PC board that uses one or two of the internal layers 
to carry the power to each IC with very large traces. Don’t forget to provide heat relief on 
the holes. 


Typical Noise Isolation Between Vcc and GND 


Voc 





GND - 17061A-1 
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Figure 3-2. Typical Ground Plane Heat Relief Pattern 





ie Ground 
eee Va Plane 
a 
Se 


ee ZS -17061A-2 


SSS 
SRS 





m If power planes cannot be used, then do not snake the trace. 


Use a comb pattern to distribute the power to the ICs. Run heavy buses down the side 
of the board with smaller traces taking the power between the ICs and smaller traces, 
yet taking the power to the individual ICs. 


Rule of thumb 3: 


lf you must wire wrap the prototype design place the bypass capacitors on the wire side 
of the board and solder them directly to the socket. Save yourself a lot of time and 
trouble and do this before you wire the board. 


Rule of thumb 4: 


When wiring a prototype do not channel the wires. This looks nice but you will spend a 
lot of time looking for cross talk problems where the signal is coupled from one wire to 
another. Use direct point-to-point wiring. 


Rule of thumb 5: 


Use a crow foot wiring pattern and not a daisy chain pattern. Have the heel of the crow 
foot at the signal source to drive the entire foot. 





Figure 3-3. Example of a Crow Foot Pattern 


Signal 
Source 
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Figure 3-4 Example of a Daisy Chain Pattern 


Signal 
Source 
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If there are too many destinations for the signal to be supplied from a single pin, use a 
modified crow foot. 


Figure 3-5 Example of a Modified Crow Foot Pattern 


Signal 
Source 
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tor SPECIFICATIONS AND SYSTEM DESIGN CONSIDERATIONS 
There are two specifications listed in data sheets—Output Enable to Output Delay (toe) 
and Output Enable to Output Float (tor )—that are not always taken into account when 
designing a system. These two parameters respectively specify how much time the 
device takes to provide valid data on the bus when OE is asserted and when data is no 
longer available when OE is deasserted. This information is very important to avoid a 
bus contention problem in the final design. 


' The toe parameter is easy to test, but is very dependent on the output drive capacity of 


the device and the capacitive loading of the bus that the device is driving. The device 
must drive the bus to valid logic levels within this time limit. 


The tor specification, which stands for Time to Data Float, is the maximum time it takes 
for a device to no longer be driving a bus. The device does not necessarily have to drive 
the bus to any voltage level, but only to a level that does not prevent another device 
from driving the bus. This definition is very critical when testing a part and consequently 
also affects the decisions made by the system designer. The above definition is not tied 
to the voltage level of the output and consequently, the loading capacitance has no 
effect on this parameter from the system point of view. This at first may seem inac- 
curate, but if the node is no longer being driven, then the voltage on the node resulting 
from the loading capacitance has an R-C time constant that is independent of 

the device. 


Device Output dV/dT Curves 






RC Time 
Constant 


Output 
Voltage 


Time 
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The capacitive loading is a test issue and is of considerable importance. To test tor, the 
test engineer must look for a voltage change in order to detect when the device is no 
longer driving the bus. With the voltage change being the only way to test this, the 
external R-C time constant must be minimized to give the most accurate measurements. 


The systems designer must take the bus loading capacitance into account when dealing 
with tacc, tce and toe but not for tor. 
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Am27H256 


256 Kilobit (32,768 x 8-Bit) High Speed CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m™@ Fast access time 
— 35ns 
@ JEDEC-approved pinout 
— Pin compatible with Am27C256 
@ Single +5 V power supply 
mM +10% power supply tolerance available 


GENERAL DESCRIPTION 


The Am27H256 is an 256 Kbit ultraviolet erasable pro- 
grammable read-only memory. It is organized as 32K 
words by 8 bits per word, operates from a single +5 V 
supply, and features fast single address location pro- 
gramming. Products are available in windowed ceramic 
DIP and LCC packages as well as plastic one time pro- 
grammable (OTP) PDIP and PLCC packages. 


Typically, any byte can be accessed in less than 35 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27H256 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 


Oo——»> Vpp 
o—» Vcc 
o—» Vss 


Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 
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A0-A14 
Address 
Inputs 


x 
Decoder 


Publication# 14944 Rev.C Amendment/0 
Issue Date: July 1993 
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H 100% Flashrite™ programming 
— Typical programming time of 4 seconds 


@ Latch-up protected to 100 mA from —1 V to 
Veco+1V 


BH High noise immunity 


@ Standard 28-pin DIP, PDIP, 32-pin LCC and 
PLCC packages 


m@ DESC SMD No. 5962-86063 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD's CMOS process technology provides high speed, 


low power, and high noise immunity. Typical power con- 


sumption is only 220 mW in active mode, and 50 mW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27H256 supports AMD’s Flash- 
rite™ programming algorithm (100 us pulses) resulting 
in typical programming time of 4 seconds. 


Data Outputs 
DQ0-DQ7 


aCCrrera’ 


Output 
Buffers 


262,144-Bit 
Cell Matrix 


14944C-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27H256 
Ordering Part Number 
-35V05 


Vcc + 5% 
[Max Access Time(ns) | 85 
| 20 





















Vcc + 10% 
CE (E) Access Time (ns) 
OE (G) Access Time (ns) 


CONNECTION DIAGRAMS 
Top View 


| 45 
| 45 





DIP PLCC/LCC 





Vep [J 1° . 
A12 [J 2 ra 
Kee EO a2 2 
qq>Zz2>ag 
4321 
A6 A8 
22 [| OE (G) AS AQ 
A4 Al1 
NC 
oNcEE AS ee 
she A2 OE G) 
19 Lj DQ7 A A1o 
Dao Lf 11 18 {J DAE AO CE (E) 
pai ffi2.=—s« 17 1] pas NC DQ7 
Da2 L] 13 16 L] Da4 DQO DQ6 
Vss Lf 14 15 [| Das Anne 
14944C-2 aN gang x 
ggFeg8g 
Notes: Zz 
1. JEDEC nomenclature is in parentheses. 2 14944C-3 


2. Don'tuse (DU) for PLCC. 


PIN DESIGNATIONS 


A0-A14 = Address Inputs 

CE (E) = Chip Enable 

DQ0-DQ7_. = __ Data Inputs/Outputs 

NC = No Internal Connection 
 OE®@) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 


Vss = Ground 


14944C-4 
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ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27H256 35 


ta OPTIONAL PROCESSING 
Blank Standard Processing 
B Burn-In 


TEMPERATURE RANGE 


C = Commercial (0°C to +70°C) 

| = Industrial (-40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 
PACKAGE TYPE 

D = 28-Pin Ceramic DIP (CDV028) 


L & 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLVO32) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H256 
256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


Valid Combinations 


AM27H256-35 DC, DCB, DI, DIB, 
AM27H256-35V05 | LC, LI, LCB, LIB 
AM27H256-45 DC, DCB, DE, DEB, 


DI, DIB, LC, LCB, 
LI, LIB, LE, LEB 


Valid Combinations 








Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid combination is 
formed by a combination of: 
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AM27H256 -35 


— OPTIONAL PROCESSING 
Blank = Standard Processing 


TEMPERATURE RANGE 
= Commercial (0°C to +70°C) 


PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 032) 

J 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H256 
256 Kilobit (32,768 x 8-Bit) CMOS OTP EPROM 







Valid Combinations 
AM27H256-35V05 ] 
AM27H256-45 EG ee 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 


is formed by a combination of: 
A 
| LEAD FINISH 


A = Hot Solder Dip 


AM27H256 -45 /B X 


PACKAGE TYPE 
X = 28-Pin Ceramic DIP (CDV032) 


DEVICE CLASS 
/B = ClassB 


. SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H256 
256 Kilobit (32,768 x 8-Bit) CMOS EPROM 


Valid Combinations Valid Combinations 


AM27H256-45 /BXA, /BUA Valid Combinations list configurations planned to 
be supported in volume for this device. Consult the 


local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 


Am27H256 3-13 





zl AMD 


FUNCTIONAL DESCRIPTION 
Erasing the Am27H256 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27H256 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an AmM27H256. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 
12,000 u.W/cm? for 15 to 20 minutes. The Am27H256 
should be directly under and about one inch from the 
source and all filters should be removed from the UV 
light source prior to erasure. 


It is important to note that the Am27H256 and similar 
devices will erase with light sources having wavelengths 
~ shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537 A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27H256 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27H256 


Upon delivery or after each erasure the Am27H256 has 
all 262,144 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27H256 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Ver pin, CE is at Vi. and OE is 
at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies orthe maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27H256. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vec = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 
Program Inhibit 


Programming of multiple Am27H256 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 


all like inputs of the parallel Am27H256 may be com- 
mon. A TTL low-level program pulse applied to an 
Am27H256 GE input with Vep = 12.75 V+0.25 V andOE 
high, will program that Am27H256. A high-level CE input 
inhibits the other Am27H256 devices from being pro- 
grammed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE at Vi_, CE at Vin and 
Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27H256. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line AQ of the 
Am27H256. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO = ViL) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27H256, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27H256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Assuming that ad- 
dresses are stable, address access time (tacc ) is equal 
to the delay from CE to output (tce). Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. Datais 
available at the outputs toe after the falling edge of OE, 
assuming that CE has been LOW and addresses have 
been stable for at least tacc — toe. 
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Standby Mode 


The Am27H256 has a standby mode which reduces the 
maximum Vec current to 50% of the active current. It is 
placed in standby mode when CE is at Vin. The amount 
of current drawn in standby mode depends on the fre- 
quency and the number of address pins switching. The 
Am27H256 is specified with 50% of the address lines 
toggling at 10 MHz. A reduction of the frequency or 
quantity of address lines toggling will significantly re- 
duce actual standby current. 


Output OR-Tieing 

To accommodate multiple memory connection, a two- 
line control function is provided to allow for: 

m@ Low memory power dissipation 

B Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 


MODE SELECT TABLE 










Auto Select 
(Note 3) 

Notes: 

1. Vo=12.0Vt0.5V 

2. X = Either Vin or Vit 

3. A1-A8 = A10-A14 = ViL 

4 


[Mode Pins] ce |e | ao | tse | Outputs | 

[Read CE ee ECT Ve |r __—id 
Ca 
a To 


tee 


epee a eee 
[Program ik | va | vw [x] 
[Carer TENT ERR RR SET 


AMD at 


nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-~:F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a4.7-F bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 








x< 
x< 


th 
Ht 


x< 
x< 


; 
i 


ee 


. The Am27H256 uses the same Flashrite algorithm during programming as the Am27C256. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ................. —65°C to +125°C 
All Other Products .............. -—65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 


Voltage with Respect to Vss 


All pins except A9,Vpp Vcc .... —0.6 V to Vcc +0.5 V 
(Note 1) 

AQ and Vpp(Note 2)............ -0.6 V to +13.5 V 
NGO Fides han ause tai ta Shak -0.6V to +7.0V 
Notes: 


1. Minimum DC voltage on input or VO pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc + 0.5 Vwhich may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Vpp the minimum DC input is -0.5 V. During 
transitions, A9 and Vepp may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages 

Vcc for AmM27H256-XXV05 ... +4.75V to +5.25V 

Vcc for Am27H256-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified. 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol | Parameter Description Test Conditions 


Output LOW Voltage lo. = 12 mA 
Vi rare, 
Iu 
ILo 













0.45 
Vec + 0.5 
+0.8 


Input LOW Voltage 


C/l Devices 
Input Load Current Vin = 0 V to +Vcc 
E/M Devices 





1.0 
C/I Devices 


Output Leakage Current Vout = 0 V to +Vcc 
E/M Devices lh. 





10.0 


C/I Devices 50 


Icc1 Vcc Active Current CE = Vit, f = 10 MHz 
(Note 3) louT = 0 mA 


Icc2 Vcc Standby Current CE = VIH 





E/M Devices 


25 
35 
100 


C/I Devices 
E/M Devices 


E=ViL, Vpp = Vcc 


= 
oO 


QO 


E 


" 
° 





| pps Vep Current During Read 


Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vep. 

2. Caution: The Am27H256 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Iec1 is tested with OE/Vep = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


in mA 
inmA 


Supply Current 
Supply Current 





1 2 3 4 5 6 7 8 9 10 ~60 -40 -20 0 20 40 60 80 100 120 140 
Frequency in MHz Temperature °C 
14944C-5 149440-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.0 V, T = 25°C Veco = 5.0 V, f= 10 MHz 
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CAPACITANCE 


Parameter Test 
Symbol Parameter Description | Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz. 





SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested 
unless otherwise noted) 


Parameter Am27H256 
Symbols 
35 5 


| JEDEC | Standard Parameter Description Test Conditions 
tAvav trcc Address to CE = OF = Vit 
Output Delay CL=Cy 
tELaV tcE Chip Enable to OE = Vi 
Output Delay CL =Cu 


tGLOV Output Enable to CE = Vi 
Output Delay Ci =Cu 
tEHQZ, tOF Chip Enable HIGH or CL = Cre 
Output Enable HIGH, 
taHaz (Note 2) whichever comes 
first, to Output Float 
taxax toH Output Hold from 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 





1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27H256 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C = CL 
Input Rise and Fall Times: 5 ns 
Input Pulse Levels: 0 V to 3 V. 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 





Ri = 1212 
Vi =1.9V 
Cu = 30 pF 


Ci2=5p 14944C-7 





SWITCHING TEST WAVEFORM 


3V 


+ Test Points —-> 





OV 


Input Output 


14944C-8 


AC Testing: Inputs are driven at 3.0 V for a logic “1” and O V for a logic “0.” Input pulse rise and fall times are < 5 ns. 
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KEY TO SWITCHING WAVEFORMS 


INPUTS 


Must Be 
Steady 


May 
Change 
from HtoL 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H toL 


Will Be 
Changing 
from Lto H 


Changing 
State 
Unknown 


Center 
Line is High 


impedence 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


3V Sat ee 
Addresses 15V Addresses Valid 1.5V 
OV ee 
CE 
{CE 
OE 
toe 
tacc 





High Z (Note 1) 
Output {CCC Valid Output 


14944C-9 


Notes: 
1. OE may be delayed up to tacc — toE after the falling edge of the addresses without impact on tacc. 
2. tpF is specified from OE or CE, whichever occurs first. 





3-20 Am27H256 


—— ct 


Am27H010 


1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
m@ Fast access time 
— 45ns 
m@ JEDEC-approved pinout 
— Plug in upgrade of standard 1 Mbit EPROMs 
— Easy upgrade from 28-pin JEDEC EPROMs 
Mi Single +5 V power supply 
m +10% power Supply tolerance available 


GENERAL DESCRIPTION 


The Am27H010 is a1 Mbit ultraviolet erasable program- 
mable read-only memory. It is organized as 131,072 
words by 8 bits per word, operates from a single +5 V 
supply, has a static standby mode, and features fast sin- 
gle address location programming. Products are avail- 
able in windowed ceramic DIP and LCC packages as 
well as plastic one time programmable (OTP) PDIP and 
PLCC packages. 


Typically, any byte can be accessed in less than 45 ns, 
allowing operation with high-performance microproces- 
sors without any WAIT states. The Am27H010 offers 
separate Output Enable (OE) and Chip Enable (CE) 


BLOCK DIAGRAM 
O—»> Vpp 
o—-» Vss 
o—-» Vcc 


Output Enable 
Chip Enable 
and 
Prog Logic 


Y 
Decoder 


Rl 9 


A0-A16 
Address 
Inputs X 


Decoder 


Publication# 12750 Rev.D Amendment/0 
Issue Date: July 1993 
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mM 100% Flashrite™ programming 
— Typical programming time of 16 seconds 

@ Latch-up protected to 100 mA from —1 V to 
Veco +1V 

@ High noise immunity 

m@ Compact 32-pin DIP, PDIP, LCC and PLCC 
packages 

mM DESC SMD No. 5962-89614 


controls, thus eliminating bus contention in a multiple 
bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 220 mW in active mode, and 50 mW in 
standby mode. 


All signals are TTL levels, including programming sig- 
nals. Bit locations may be programmed singly, in blocks, 
or at random. The Am27H010 supports AMD’s Flash- 
rite™ programming algorithm (100 ps pulses) resulting 
in typical programming time of 16 seconds. 


Data Outputs 
DQO0-DQ7 


FECETTTT. 


Output . 
Buffers 


1,048,576-Bit 
Cell Matrix 


12750D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27H010 


Ordering Part No: 
-45V05 -90V05 


Vcc +5% 

Voc 10% as ToC 
ee ees tee a ae ae 

| TE (E)Access(ns) | | | 
| 












Max Access Time (ns) 55 
OE (G 25 


OE (G) Access (ns) 





CONNECTION DIAGRAMS 





Top View 
PLCC/LCC 
Vep [J 1® oe, 
aAaiepes ja 
A16 [] 2 31 |] PGM (P) s 
A15 1} 3 y 
Ai2 |} 4 5 
A7 U5 
A8 [] 6 AZ A14 
AS {}7 AG A13 
A4 [] 8 AS A8 
a3 [9 24] SEG) - nd 
fe A2 OE ) 
Al 22 LJ CE (E) Al A10 
AO AO CE (E) 
pao pao DQ7 
Dat 
DQ2 
Vss 
12750D-2 12750D-3 
Note: 


1, JEDEC nomenclature is in parentheses. 







PIN DESIGNATIONS LOGIC SYMBOL 

A0-A16 = Address Inputs 

CE (E) = Chip 

DQ0-DQ7 = Data Inputs/Outputs AO-A16 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) = = _-~ Program Enable Input DQ0-DQ7 
Vec = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


12750D-4 


3-22 Am27H010 


AMD zl 
ORDERING INFORMATION 
EPROM Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27H010 -45 D Cc B 
= OPTIONAL PROCESSING 

Blank = Standard Processing 

B = Burn-in 
TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 
E = Extended Commercial (-55°C to +125°C) 
PACKAGE TYPE 
D = 32-Pin Ceramic DIP (CDV032) 
L = 32-Pin Ceramic Leadless Chip Carrier 

(CLV032) 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H010 
1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM 






Valid Combinations 


DC, DCB, DI, DIB, 
LC, LI, LCB, LIB 

DC, DCB, DE, DEB, 
Di, DIB, LC, LCB, LI, 


AM27H010-90 LIB, LE, LEB 


Valid Combinations 








Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27H010 -55 


-_ OPTIONAL PROCESSING 


Blank = Standard Processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 


PACKAGE TYPE 

P = 32-Pin Plastic DIP (PD 032) 

J = 32-Pin Rectangular Plastic Leaded Chip 
Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H010 


1 Megabit (131,072 x 8-Bit) High Speed CMOS OTP EPROM 







Valid Combinations 
AM27H010-55 
AM27H010-70 PC, JC 
AM27H010-90 
AM27H010-90V05 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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ORDERING INFORMATION 
Military APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) 
is formed by a combination of: 


AM27H010 -55 /B xX A 


= LEAD FINISH 


A_ = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 

DEVICE CLASS 

/B = Class B 

SPEED OPTION 


See Product Selector Guide and Valid Combinations 


DEVICE NUMBER 
Am27H010 
1 Megabit (131,072 x 8-Bit) High Speed CMOS EPROM 






Valid Combinations 


AM27H010-55 
AM27H010-70 /BXA, /BUA 


AM27H010-90 


Valid Combinations 







Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local 
AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


Group A Tests 
Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27H010 


In order to clear all locations of their programmed con- 
tents, it is necessary to expose the Am27H010 to an 
ultraviolet light source. A dosage of 15 W seconds/cm?is 
required to completely erase an Am27H010. This dos- 
age can be obtained by exposure to an ultraviolet 
lamp—wavelength of 2537 A—with intensity of 
12,000 npW/cm? for 15 to 20 minutes. The Am27H010 
should be directly under and about one inch from the 
source and all filters should be removed from the UV 
light source prior to erasure. 


It is important to note that the Am27H010 and similar 
devices will erase with light sources having wavelengths 
shorter than 4000 A. Although erasure times will be 
much longer than with UV sources at 2537A, exposure 
to fluorescent light and sunlight will eventually erase the 
Am27H010 and exposure to them should be prevented 
to realize maximum system reliability. If used in such an 
environment, the package window should be covered 
by an opaque label or substance. 


Programming the Am27H010 


Upon delivery or after each erasure the Am27H010 has 
all 1,048,576 bits in the “ONE” or HIGH state. “ZEROs” 
are loaded into the Am27H010 through the procedure of 
programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vep, CE and PGM is at Vit and 
OE=Vun. 


For programming, the data to be programmedis applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 ys programming pulses and by giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies orthe maximumis reached. This process is re- 
peated while sequencing through each address of the 
Am27H010. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the fina! ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27H010 in parallel with dif- 
ferent data is also easily accomplished. Except for CE, 
all like inputs of the parallel Am27H010 may be com- 
mon. A TTL low-level program pulse applied to an 


Am27H010 CE input and with Vpep = 12.75 V + 0.25 V, 
PGM Low and OE High will program that Am27H010. A 
high-level CE input inhibits the other Am27H010 de- 
vices from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vit, PGM 
at Vin and Vpp between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27H010. 


To activate this mode, the programming equipment 
must force 12.0 V + 0.5 V on address line A9 of the 
Am27H010. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vi. during auto select mode. 


Byte 0 (A0 = Vi) represents the manufacturer code, and 
byte 1 (AO = Vin), the device code. For the Am27H010, 
these two identifier bytes are given in the Mode Select 
Table. All identifiers for manufacturer and device codes 
will possess odd parity, with the MSB (DQ7) defined as 
the parity bit. 


Read Mode 


The Am27H010 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Assuming that ad- 
dresses are stable, address access time (tacc) is equal 
to the delay from CE to output (toe). Output Enable (OE) 
is the output contro! and should be used to gate data to 
the output pins, independent of device selection. Datais 
available at the outputs toe after the falling edge of OE, 
assuming that CE has been LOW and addresses have 
been stable for at least tacc — toe. 


Standby Mode 


The Am27H010 has a standby mode which reduces the 
maximum Vcc current to 50% of the active current. It is 
placed in standby mode when CE is at Vin. The amount 
of current drawn in standby mode depends on the fre- 
quency and the number of address pins switching. The 
Am27H010 is specified with 50% of the address lines 
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toggling at 10 MHz. A reduction of the frequency or 
quantity of address lines toggling will significantly re- 
duce the actual standby current. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


@ Low memory power dissipation 
@ Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vep be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 





AMD at 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1-~.F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rayS, a 4.7-uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 





Mode S| ce |e | ram | ao | ao | ver | outputs | 
jae CT | | x | | | Ww | | 
foupmae | me | wm | x | x | | | we 
[senayamy iw | x | «| x | x | | ae 
revn pw Pp x | we |W 
oe Ae AE Oe eS 
[Peoannnbe dT we | x fx | x | x | we | we 
re PE ef i fo 
Notes: 


1. Vu=12.0Vt0.5V 

2. X = Either Vin or Vit 

3. Al-A8 = A10-A18 = Vit 

4. The Am27H010 uses the same Flashrite algorithm as the Am27C010. 













|=] 
KL KT KL xX 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OP PIQducts sau c.es ve ay fans -65°C to +125°C 
All Other Products .............. -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss 


All pins except A9,Vpp,Vcc ... —0.6V to Vcc +0.5V 


(Note 1) 

AQ and Vpp (Note 2)............ -0.6 V to +13.5 V 
VGC? Seated ole ie, oe ead -0.6 V to +7.0 V 
Notes: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 
pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for 
periods up to 20ns. 


2. For A9 and Veep the minimum DC input is -0.5 V. During 
transitions, A9 and Vep may overshoot Vss to -2.0 V for 
periods of up to 20 ns. A9 and Vpp must not exceed 13.5 V 
for any period of time. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (I) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc) ....... -55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 


Supply Read Voltages 
Vcc for Am27H010-XXV05 ... +4.75 V to +5.25 V 
Vec for Am27H010-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2, 3 and 4) (for APL Products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol Parameter Description Test Conditions 


Tver | oupurntcHvotagoYone—ama—SSC—~—~idCia 
oa alow venaje———[iesea 0 oe 
Ppt votwge [Sd 


Input Load Current Vin = 0 Vto+Vcc C/l Devices 
E/M Devices 


2.4 
el 
ead 

Output Leakage Current VouT = 0 V to +Vcc C/l Devices as 
aaa 
eel 
aa 
a 

















-0.5 


VOH 

VoL 

VIH 

Vit 

lu 

ILO 

E/M Devices 

Icc1 Vcc Active Current CE = Vit, f = 10 MHz C/l Devices 
eS ee louT = O mA E/M Devices 

Icc2 Vcc Standby Current CE = ViH C/I Devices _ 
Notes: 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 


2. Caution: The Am27H010 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vpep = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


as 
a| vy 
3 
oe 
a 
10 
= 
m 
35 


A 
A 
A 
A 
LA 





5 5 
3% 8% 
ac > 
a= ac 
o a 
23 
a 7) 
-60 -40 -20 0 20 40 60 80 100 120 140 
Frequency in MHz Temperature °C 
12750D-5 12750D-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.0 V, T = 25°C Vec = 5.0 V, f= 10 MHz 
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CAPACITANCE 


Parameter Test 
Symbo!} | Parameter Description Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f= 1 MHz. 





SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) (for APL Products, Group A, Subgroups 9,10 and 11 are tested unless 
otherwise noted) 


Symbols -| Parameter ~45V05 -90V05 
JEDEC Standard | Description Test Conditions -45 -70 -90 


tavav tRCC Address to CE =OE=VIL Ci eee ae ee 

Output Delay | =o [Max] | 88 | 70 | 90 | ms _| 
tev | © |Chipenabiewo  [oe-m [Mm t | [| ‘| rs _| 

Output Delay Ci =Cu [Max | 45) | 55) | 70 | 90 | ns | 

tcLaVv OutputEnableto | ce=vu [Min | | [| [ins | 

Output Delay CL = Cu [Max | 20 | 25 | 35 | 40 | ns | 
teHaz, tOF Chip Enable HIGH or | o | o | o {os | 
teHoz (Note 2) Output Enable HIGH, 40 

whichever comes 

first, to Output Float 


tAXQX toH | Output Hold from po | lo | lo ls 
Addresses, CE, 
or OE, whichever 
occurred first 


Notes: 





1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27H010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C = Ci 
Input Rise and Fall Times: 5 ns 
Input Pulse Levels: 0 V to 3 V. 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 







Device 
Under 
Test 







CL 


‘ 


RL = 1212 
VL =1.9V 


Cu1 = 30 pF 12750D-7 
Ci2=5 pF 


SWITCHING TEST WAVEFORM 


3V 


+ Test Points ———> 





OV 
Input Output 
12750D-8 


AC Testing: Inputs are driven at 3.0 V for a logic “1” and 0 V for a logic “0.” Input pulse rise and fall times are < 5 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 
Change 
from LtoH 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 





OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from L to H 


Changing 
State 
Unknown 


Center 

Line is High 
Impedence 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


3V 
Addresses 
OV 


Output 


Notes: 


15V Addresses Valid 
{CE 
toE 
tacc 
(Note 1) 


High Z 


CC 


1.5V 





Valid Output 


12750D-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. toF is specified from OE or CE, whichever occurs first. 
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PROGRAMMABLE READ ONLY 
MEMORIES (EPROMs) 


Section 4 Low Voltage CMOS Erasable Programmable Read 


Only Memories (EPROMS)............. 2... e eee ee eee ene 4-1 
An Introduction to Low Voltage EPROMS ................ cee eee ee eee 4-3 
Am27LV010/ 1 Megabit (131,072 x 8-Bit) Low Voltage 

Am27LV010B CMOS EPROM ............. cece cece ee ee eee ens 4-4. 
Am27LV020/ 2 Hest ar (262,144 x 8-Bit) Low Voltage 

Am27LV020B CMOS EPROM ............. 0c cece nee c eee eens 4-21 
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Low Voltage CMOS Erasable Programmable Read Only Memories (EPROMs) 
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AN INTRODUCTION TO 
LOW VOLTAGE EPROMs 


Advanced Micro Devices is committed to being the technology leader in Non-Volatile 
memories and therefore, continues to focus on developing superior memory products 
that serve the needs of our customers. Our technology leadership is evidenced by our 
offering of a complete line of EPROMs, the highest performance and density EPROM 
products in the marketplace as well as the industry’s smallest die sizes. We are now 
proud to announce a family of Low Voltage (3.3 V) EPROMs to complement our product 
offering. 


In the recent past, momentum for the need of Low Voltage ICs has been exponentially 
growing. The Electronics industry has demonstrated a well established trend of product 
improvements and enhancements while simultaneously decreasing the size and cost 
of the equipment. Typical examples of this phenomenon is the notebook and 
sub-notebook class of personal computers and the cellular phones of today. This 

trend towards “miniaturization” is expected to continue with the market demanding even 
smaller formfactors and increasing portability—in the form of handheld instrumenta- 
tion—but with the same capability and performance levels that is available from their 
larger counterparts. 


This trend of smaller formfactors and increasing portability forces manufacturers to 
constantly reduce the size and weight of their equipment. As batteries consume an 
increasingly larger share of the size and weight of the portable equipment, many 
manufacturers are now looking to reduce the number of batteries and/or lowering the 
power consumption i.e., the battery drain. This has led to the migration towards Low 
Voltage ICs. For example, a portable computer that utilizes 5.0 V components com- 
monly needs five 1.2 V secondary (rechargeable) Nickel Cadmium or five 1.5 V primary 
(throw-away) alkaline batteries. By switching to 3.0 V components the required number 
of batteries now becomes three, thereby effectively reducing the weight of the heaviest 
component in the system by 40%. Switching to a 3.0 V operation from a 5.0 V operation 
also cuts down the power consumption significantly. As power is proportional to the 
square of the voltage, reducing the operating voltage from 5.0 V to 3.0 V results in 
power Savings of at least 57%. This power consumption can further be reduced if the 
current level of the individual devices is lowered. 


In keeping with our philosophy of offering memories that solve customers’ needs, AMD 
is proud to announce a family of 3.3 V EPROMs. This Low Voltage family, designated 
as “Am27LV”, is offered with two voltage ranges. The first has a Vcc tolerance level of 
3.3 V + 10% — 3.0 V to 3.6 V— making it suitable for use in systems that have regu- 
lated power supplies, and second, a voltage range of 2.7 V to 3.6 V making it ideally 
suited for battery operated systems. 


This family complies with the recently approved JEDEC standards on Low Voltage. 
These devices typically have lower active and standby current levels than their 5.0 V 
counterparts thereby reducing the power consumption by as much as 83%. These 
products are also pin-compatible with their 5.0 V counterparts and are being offered in 
the traditional EPROM packages. 
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1 Megabit (131,072 x 8-Bit) CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 
@ Single +3.3 V power supply 
— Regulated power supply 3.0 V-3.6 V 
— Unregulated power supply 2.7 V-3.6 V 
(for battery operated systems) 
m@ Low power consumption: 
— 10 pA typical CMOS standby current 
— 90 pW maximium standby power 
— 54 mW maximum power at 5 MHz 
@ Fast access time—120 ns 
m@ JEDEC-approved pinout 
— Pin compatible with 5.0 V 1 Mbit EPROM 
— Easy upgrade from 28-pin EPROMs 


i 


Advanced 
Micro 
Devices 


@ Fast Flashrite™ programming 
— Typical programming time of 16 seconds 

@ Latch-up protected to 100 mA from -1 V to 
Vcc +1 V 

@ High noise immunity 

m@ Compact 32-pin DIP package requires no 
hardware change for upgrades to 8 Mbit 


@ Versatile features for simple Interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 





GENERAL DESCRIPTION 


The Am27LV010 is a low voltage, low power 1 Mbit, 
ultraviolet erasable, progammable read-only memory, 
organized as 128K words by 8 bits per word. 


The Am27LV010 operates froma single power supply of 
3.3 V and is offered with two power supply tolerances. 
The Am27LV010 has a Vcc tolerance range of 3.3 V + 
0.3 V making it suitable for use in systems that have 
regulated power supplies. The Am27LV010B has a volt- 
age supply range of 2.7 V-3.6 V making it an ideal part 
for battery operated systems. 


Maximum power consumption of the Am27LV010 in 
standby mode is only 90 pW. If the device is constantly 
accessed at 5 MHz, thenthe maximum power consump- 
tion increases to 54 mW. These power ratings are sig- 
nificantly lower than typical EPROMs. Also, as power 
consumption is proportional to voltage squared, 3.3 V 


BLOCK DIAGRAM 
o— Veco 
o—> Vss 
O—— Vop 


Output Enable 
Chip Enable 
and 
Prog Logic 


3 
3] 01 oI 


Y 
Decoder 


X 
Decoder 


AO-A16 
Address 
Inputs 
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devices consume at least 57% less power than their 
5.0 Vcounterparts. Due to its lower current and voltage, 
the Am27LV010 is well-suited for battery operated and 
portable systems as it extends the battery life in these 
systems. Typical applications are notebook and hand- 
held computers as well as cellular phones. 


The Am27LV010 is packaged in the industry standard 
32-pin windowed ceramic DIP and LCC packages, as 
well as one-time programmable (OTP) packages. This 
device is pin-compatible with the 5.0 V devices. 


The Am27LV010 uses AMD's Flashrite™ programming 
algorithm (100 ys pulses) resulting in typical program- 
ming time of 16 seconds. This device is manufactured 
on AMD's sub-micron process technology which pro- 
vides high speed, low power and high noise immunity. 


Data Outputs 
DQ0-DQ7 


——_—— 





Output Buffers 


1,048,576-Bit 
Cell Matrix 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 


17341A-1 


Publication# 17341 Rev.A Amendment/0 


Issue Date: July 1993 





PRELIMINARY AMD &A 
PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Am27LV010 (3.0 V —3.6 V) 
Am27LV010B (2.7 V — 3.6 V) 





CONNECTION DIAGRAMS 








Top View 
DIP 

Vcc 
PGM (P) 
NC 
A14 
A13 
A8 A14 
AQ A13 
Att Ag 

AQ 
RE(S) Ait 
A10 OE (G) 
CE (E) A10 
DQ7 a = 
Das 
Das 
Da4 . 
DQ3 17341A-3 





17341A-2 





Notes: 
1, JEDEC nomenclature is in parenthesis. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 


TSOP* 


Am27LV010/ 
Am27LV010B 


OONOOARWND — 


Standard Pinout 





*Contact local AMD sales office for package availability. eis 
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PIN DESCRIPTION 
AO-A16 = Address Inputs 


CE(E) = Chip Enable Input 
DQ0-DQ7 = Data Input/Outputs 

NC = No Internal Connect 
OE(G) = Output Enable Input 
PGM(P) = Program Enable Input 
Vcc = Vcc Supply Voltage 
Vpp = Program Supply Voltage 
Vss = Ground 
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PRELIMINARY 
LOGIC SYMBOL 






AO-A16 


DaQ0-Da7 ON 
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ORDERING INFORMATION 
EPROM Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27LV010 -120 D 


B 
tL OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (40°C to +85°C) 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic reap beeen 

L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV010— 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V-3.6 V Vcc Tolerance 


Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V—3.6 V Vcc Tolerance 










Valid Combinations 


Valid Combinations list contigurations planned to be 
supported in volume for this device. Consult the !o- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 






AM27LV010-250 combinations. 
AM27LV010-300 DC, DCB, DE, 

2 DEB, DI, DIB, 
AM27LV010B-150| 1¢ LI, LE, LEB 


AM27LV010B-200 
AM27LV010B-250 
AM27LV010B-300 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: 


AM27LV010 -150 J 


= OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 

E = 32-Pin Thin Small Outline Plastic 
Package (TS 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV010 — 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS OTP EPROM with 
3.0 V-3.6 V Vcc tolerance 


Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS OTP EPROM with 
2.7 V-3.6 V Vcc Tolerance 






Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 


JC, EC, Jl, El 


AM27LV010B-300 
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PRELIMINARY AMD we 
MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27LV010 -150 /B 


A 
Lo LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV010— 1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V —3.6 V Vcc Tolerance 


Am27LV010B —1 Megabit (131,072 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V -3.6 V Vcc Tolerance 






Valid Combinations 
AM27LV010-150 





Valid Combinations 


AM27LV010-200 
AM27LV010-250 /BXA, [BUA 
AM27LV010-300 
AM27LV010B-250 
AM27LV010B-300 







Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27LV010 


In order to clear all locations of their programmed con- 
tents, itisnecessary to expose the Am27LV010 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an AmM27LV010. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
~—— wavelength of 2537 A—with intensity of 12,000 W/ 
cm?for 15 to 20 minutes. The Am27LV010 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27LV010, and similar 
devices, will erase with light sources having wave- 
lengths shorterthan 4000 A. Although erasure times will 
be much longer than with UV sources at 2537 A, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27LV010 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27LV010 


Upon delivery, or after each erasure, the Am27LV010 
has all 1,048,576 bits in the “ONE”, or HIGH state. 
“ZEROs’ are loaded into the Am27LV010 through the 
procedure of programming. 


The programming mode is entered when 12.75 V 
+0.25 V is applied to the Vep pin, CE and PGM are at Vit 
and OE is at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite programming algorithm reduces program- . 


ming time by using initial 100 ps pulses followed by a 
byte verification to determine whether the byte has been 
successfully programmed. If the data does not verify, an 
additional pulse is applied for a maximum of 25 pulses. 
This process is repeated while sequencing through 
each address of the EPROM. 


The Flashrite programming algorithm programs and 
verifies at Vcc = 6.25 V and Vpp = 12.75 V. After the final 
address is completed, all bytes are compared to the 
original data with Vcc = Vpp = 5.25 V. Am27LV010 can 
be programmed using the same algorithm as the 5 V 
counterpart 27C010. 


Please refer to Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27LV010s in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27LV010 may be 
common. A TTL low-level program pulse applied to an 


PRELIMINARY 


Am27LV010 CE input with Vep = 12.75 + 0.25 V, PGM 
LOW, and_OE HIGH will program that Am27LV010. A 
high-level CE input inhibits the other Am27LV010s from 
being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vi, PGM 
at Vin, and Vep between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is required 
when programming the Am27LV010. 


To activate this mode, the programming equipment 
must force 12.0 + 0.5 V on address line AQ of the 
Am27LV010. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line AO from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (A0 = Vi_) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27LV010, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27LV010 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output contro! and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27LV010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 25 nA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27LV010 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 0.6 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 
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Mixed Power Supply System 

Am27LV020 (in 3.0 V to 3.6 V regulated power supply) 
canbe intefaced with 5 V system only when the I/O pins 
(DQ0-DQ7) are not driven by the 5 V system. ViHmax = 
VecLv + 2.2 V for address and clock pins and Vinmax = 
Vectv + 0.5 V for I/O pins should be followed to avoid 
CMOS latch-up condition 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 

m@ Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-sele cting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 


MODE SELECT TABLE 


AMD Pa 


their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 WF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 








Program Inhibit Fea ee Se 


(Note 3) 


Notes: 

1. Xcan be either Vit or Vin 
2. VH=12.0V+0.5V 

3. A1-A8 = A10-A16 = ViL 
4 


fread SSCSCS~sSCi | | OX 
x 
Ea CT 
[Standby (MOS) | vessoav| x | x | x [| x | x | Wonz 
£2 SS OR GT 
ca ee eee 


Ec 





Px xf x _| Hoh | 


- 
x 


i 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP Products .............. ~—65°C to +125°C 
All Other Products ........... —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vep, and 


Vcc (Note 1) ............ -0.6 V to Vcc + 0.6 V 

AQ and Vpp (Note 2) ........... -0.6 V to 13.5 V 

NOG422d cc ae eee cae eee ky es -0.6 Vto 7.0 V 
Notes: 


1. During transitions, the input may overshoot Vss to -2.0 V 
for periods of up to 20 ns. Maximum DC voltage on input 
and I/O may overshoot to Vcc + 2.0 V for periods up to 
20 ns. 

2. During transitions, AQ and Vcc may overshoot Vss to 
-2.0 V for periods of up to 20 ns. A9 and Vpp must not ex- 
ceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. This is a stress rat- 
ing only; functional operation of the devices at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (!) Devices 

Case Temperature (Tc)........ -40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... -55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Supply Read Voltages: 

Vecfor Am27LV010 .......... +3.0 V to +3.6V 

Vecfor AmM27LV010B ......... +2.7 V 10 43.6 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 2, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter . 
Symbol Parameter Description Test Conditions 


TTL and CMOS Inputs for Vcc = 3.0 V to 3.6 V 


ven [oun ow votage | trezomaSS~SSSSidC 
[vr [meu nich Votage —i|—SSSSCSC~C~C~SCS~S | oo v0 
| Vu | inputLowvoltage | C—(‘“‘CSSC*dr:COSO| 08 


Input Load Current Vin = 0 V to Vcc 


It aa 
Output Leakage Current VouT = 0 V to Vcc ICiiDevices | | 
Icc1 Vcc Active Current (Note 3) CE = Vit, | ts 
f = 5 MHz 













louT = 0 mA 
(Open Outputs) 


poet Vpp Current During Read CE = OF = Vi, Vep = Vcc | | te | 





; 













Parameter 
Symbol Parameter Description Test Conditions 


CMOS Inputs for Vcc = 2.7 V to 3.6 V 


VoL ; 
Lo 





input Load Current VIN = 0 V to +Vcc 
Output Leakage Current Vout = 0 V to +Vcc 


= 
| 
ae 
= eo 
Vcc Active Current (Note 3) f=5 MHz, . ra 
— 
ve 
ae 


louT = O mA 
(Open Outputs) 


Vcc CMOS Standby Current CE = Vcc +0.3V 
Vpp Current During Read CE = OE = VIL, Vep = Vcc 


Notes: 
1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vpp . 


2. Caution: The Am27LV010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Iecr is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 
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10 
-_ 7.5 
S 
GE 5 
rae 
S 
O 25 
0 
1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 
Figure 1. Typical Supply Current 
vs. Frequency 
Vcc = 3.6 V, T = 25°C 
17341A-5 
CAPACITANCE 


Parameter 
Symbol Parameter Description Test Conditions 


Supply Current 


in mA 


10 


~ 
41) 


nn 


2.5 


0 
-75 -50 -25 0 25 50 75 100 125 150 
Temperature in °C 
Figure 2. Typical Supply Current 
vs. Temperature 
Vcc = 3.6 V, f= 5 MHz 


17341A-6 





Output Capacitance Vout = 0 V 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. TA= 425°C, f= 1 MHz. 
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested unless 
otherwise noted) 


Parameter Test 
Standard] Description Conditions 
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=_ aw ee) 
Oo Oo 
(=) Oo io) 


tavav tacc | Address to CE = OE = Vi 
Output Delay 
or Output Enable 
(Note 2) 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
Input Rise and Fall Times: 20 ns 


tELQV t Chip Enable ee 
to Output Delay OE = VIL 
tGLav Output Enable to | — 
Output Delay CE = VIL 
HIGH, whichever 
comes first, to 
tAxax Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27LV010 must not be removed from, or inserted into, a socket when Vpp or Vcc is applied. 
4 
Input Pulse Levels: 0.40 Vto2.4 V 
Timing Measurement Reference Level—inputs: 0.8 V and 2.0 V 


CE 
tEHAZ tDF Chip Enable HIGH 
tGHoz 
Output Float 
Notes: 
. Output Load: 1 TTL gate and Ci = 100 pF 
Outputs: 0.8 V and 2.0 V 
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SWITCHING TEST CIRCUIT 









Device 
Under 
Testing 


05.0 V 


Diodes = IN3064 
or Equivalent 


17341A-7 


Ct = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 
2.0 V 2.0V 


» Test Points é 


0.8 V 0.8 V 





0.40 V 


Input Output 


17341A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.40 V for a Logic “O”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFOR 


PRELIMINARY 


M INPUTS 


Must Be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 





AMD a\ 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from HtoL 


Will Be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 


KS000010 





SWITCHING WAVEFORM 


2.4 
Addresses ( . Addresses Valid 
0.40 0. 
CE 
tCE 
OE 
tOE 
tacc 
High Z (Note 1) 
ot CC 


Notes: 





tOH 


Valid Output 


17341A-9 


1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 
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PROGRAMMING FLOW CHART 








Address = First Location 





Vcc = 6.25 V 
Vpp = 12.75 V 


— 


Interactive 
Section 


Increment Address 


i 


Verify Section 


Device Failed 


— 


17341A-10 


Figure 1. Flashrite Programming Flow Chart 
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DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter f 
Symbol Parameter Description Test Conditions 


input Current (All inputs) | Vin=VuorVw | 








: | 
Pvc [input towLevel angus) ———SSCSCSC~SC | ow | 
[Ver [pot GH Level 

| Vor__| Output LOW Voltage During Verify | ton =2tmA CT 
[Va | Av Auto SelectVotage——SSSCSC~dSCOCSCSCSC~CSCSCSSS SCS 
eo | Vo Supply Gurren ProganeveR) td 
P60] 


Flashrite Programming Voltage 


Symbols 
JEDEC Parameter Description 
foux [ow —«| Address Hol Time 


tvps Vep Setup Time 


toH 
teLeHt PGM Initial Program Pulse Width 
tvcs Vcc Setup Time 


tELPL CE Setup Time 
tcLav | toe Data Valid from OE 


Notes: 





1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the Am27LV010, a 0.1 .F capacitor is required across Vpp and ground to suppress spurious voltage 
transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 





Am27LV010/Am27LV010B 4-19 


21 amo PRELIMINARY 


INTERACTIVE AND FLASHRITE PROGRAMMING ALGORITHM WAVEFORM 
(Notes 1 and 2) 


Program Program Verify 
VIN 


Data F DatainStable | In Stable a Data Out 3 


Vpp ViL 

Vcc + 1 Wes 
Vcc 

Vcc 

tvcs 

VI 
CE 

VIL 


tcEs 
" Cop sosee 


Vit 
Vi tPw toes 


Vit 


Notes: 17341A-11 
1. The input timing reference level is 0.8 V for Vit and 3 V for Vin. 


2. toe and tprp are characteristics of the device, but must be accommodated by the programmer. 
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2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM 


DISTINCTIVE CHARACTERISTICS 


H Single 3.3 V power supply 
— Regulated power supply 3.0 V-3.6 V 
— Unregulated power supply 2.7 V-3.6 V 
(battery-operated systems) 


m™ Low power consumption: 
— 10 pA typical CMOS standby current 
— 90 uW maximum standby power 
— 54 mW power at 5 MHz maximum 


H Fast access time 
—- 150 ns 


@ JEDEC-approved pinout 
— Pin compatible with 5.0 V 2 Mbit EPROM 
— Easy upgrade from 28-pin JEDEC EPROMSs 


GENERAL DESCRIPTION 


The Am27LV020 is a low voltage, low power 2 Mbit, 
ultraviolet erasable, progammable read-only memory 
organized as 256K words by 8 bits per word. 


The Am27LV020 operates froma single power supply of 
3.3 V and is offered with two power supply tolerances. 
The Am27LV020 has a Vcc tolerance range of 3.3 V 
+0.3 V making it suitable for use in systems that have 
regulated power supplies. The Am27LV020B has a volt- 
age supply range of 2.7 V—3.6 V making it an ideal part 
for battery operated systems. 


Maximum power consumption of the Am27LV020 in 
standby mode is only 90 pW. If the device is constantly 
accessed at 5 MHz, thenthe maximum power consump- 
tion increases to 54 mW. These power ratings are sig- 
nificantly lower than typical EPROMs. Also, as power 
consumption is proportional to voltage squared, 3.3 V 


BLOCK DIAGRAM 


o—> Vcc 
O———  Vss 
O——> Vp 


Output Enable 
Chip Enable 
and 
Prog Logic 


leg 


_ 
Q 
= 


AO-A17 
Address 
Inputs 


—— 
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Y 
Decoder 


xX 
Decoder 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 4-21 
discontinue work on this proposed product without notice. 


te 


Advanced 
Micro 
Devices 


m@ 100% Flashrite™ programming 
— Typical programming time of 32 seconds 


m@ Latch-up protected to 100 mA from —1 V to 
Vcc +1 V 


@ High noise immunity 


mB Compact 32-pin DIP package requires no 
hardware change for upgrades to 8 Mbit 


H Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


devices consume at least 57% less power than their 
5.0 V counterparts. Due to its lower current and voltage, 
the Am27LV020 is well-suited for battery operated and 
portable systems as it extends the battery life in these 
systems. Typical applications are notebook and hand- 
held computers as well as cellular phones. 


The Am27LV020 is packaged in the industry standard 
32-pin windowed ceramic DIP and LCC packages, as 
well as one-time programmable (OTP) packages. This 
device is pin-compatible with the 5.0 V devices. 


The Am27LV020 uses AMD’s Flashrite™ programming 
algorithm (100 ps pulses) resulting in typical program- 
ming times of 32 seconds. This device is manufactured 
on AMD’s sub-micron process technology which pro- 
vides high speed, low power and high noise immunity. 


Data Outputs 
DQ0-DQ7 





Output Buffers 


2,097, 152-Bit 
Cell Matrix 


17342A-1 
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PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Am27LV020 (3.0 V—3.6 V) 
Am27LV020B (2.7 V-3.6 V) 


Max Access Time (ns) | 150 












CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 







Top View 
PLCC/LCC 
cy 
DGN 7D’ NW OO a YO = ~ 
<aetctor|j1a< 
4321 
A7 290 Ai4 
AG 2sLt Ai3 
AS 27. a8 
A4 26 Ag 
A3 25L< Att 
A2 24L_£ OE(G) 


Al 23 A10 
AO gel € CE (E) 
pao 21.0 Daz 
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Notes: 
1. JEDEC nomenclature is in parenthesis. 
2. The 32-pin DIP to 32-pin LCC configuration varies from the JEDEC 28-pin DIP to 32-pin LCC configuration. 





PIN DESCRIPTION LOGIC SYMBOL 

A0-A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Input/Outputs 

OE (G) = Output Enable Input 

PGM (P) = Program Enable Input 

Vec = Vcc Supply Voltage 

Vep = Program Supply Voltage 

Vss = Ground 17342A-4 





4-22 Am27LV020/Am27LV020B 


ORDERING INFORMATION 
EPROM Products 


AND standard products are available in seve 
formed by a combination of: 


AM27LV020 -150 


PRELIMINARY AMD mA 


ral packages and operating ranges. The order number (Valid Combination) is 


B 
L OPTIONAL PROCESSING 


Blank = Standard processing 
B = Burn-in 


TEMPERATURE RANGE 

C = Commercial (0°C to +70°C) 

| = Industrial (40°C to +85°C) ; 

E = Extended Commercial (-55°C to +125°C) 


PACKAGE TYPE 

D = 32-Pin Ceramic DIP (CDV032) 

L. = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032, JEDEC Type) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV020 — 2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V—3.6 V Vcc Tolerance 


Am27LV020B —2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V-3.6 V Vcc Tolerance 


Valid Combinations 


DC, DCB, DI, 
AM27LV020-150 DIB, LC, LCB, 


LI, LIB 


AM27LV020-200 
AM27LV020-250 


DC, DCB, DE, 
AM27LV020-300 | DEB, Di, DIB, 


AM27LV020B-200 | LC, LCB, LI, 


AM27LVo020B-250 | “'B. LE. LEB 


AM27LV020B-300 





Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 
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ORDERING INFORMATION 
OTP Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is - 
formed by a combination of: 


AM27LV020 -150 J 


Lt OPTIONAL PROCESSING 


Blank = Standard processing 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


PACKAGE TYPE 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV020 — 2 Megabit (262,144 x 8-Bit) Low Voltage CMOS OTP EPROM with 
3.0 V-3.6 V Vcc Tolerance 


Am27LV020B ~2 Megabit (262,144 x 8-Bit) Low Voltage CMOS OTP EPROM with 
2.7 V-3.6 V Vcc Tolerance 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the lo- 
cal AMD sales office to confirm availability of specific 
valid combinations and to check on newly released 
combinations. 






Valid Combinations 
AM27LV020-150 
AM27LV020-200 
AM27LV020-250 
AM27LV020-300 JC, Jl 


AM27LV020B-200 


AM27LV020B-250 
AM27LV020B-300 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 


Products List) products are fully compliant with MIL-STD-883 requirements. The order number (Valid Combination) is formed by 
a combination of: 


AM27LV020 -200 /B 


A 
— LEAD FINISH 


A = Hot Solder Dip 


PACKAGE TYPE 

X = 32-Pin Ceramic DIP (CDV032) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLV032) 


DEVICE CLASS 
/B = Class B 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27LV020 - 2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
3.0 V—3.6 V Vcc Tolerance 


Am27LV020B —2 Megabit (262,144 x 8-Bit) Low Voltage CMOS EPROM with 
2.7 V-3.6 V Vcc Tolerance 


Valid Combinations Valid Combinations 





9 Valid Combinations list configurations planned to 
AMeTEvOe0-200 be supported in volume for this device. Consult 
AM27LV020-250 the local AMD sales office to confirm availability of 
AM27LV020-300 /BXA, /BUA specific valid combinations and to check on newly 
AM?7LV020B-250 released combinations. 

AM27LV020B-300 
Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27LV020 


In order to clear all locations of their programmed con- 
tents, itis necessary to expose the Am27LV020 to an ul- 
traviolet light source. A dosage of 15 W seconds/cm? is 
required to completely erase an Am27LV020. This dos- 
age can be obtained by exposure to an ultraviolet lamp 
— wavelength of 2537 A —with intensity of 12,000 pW/ 
cm? for 15 to 20 minutes. The Am27LV020 should be di- 
rectly under and about one inch from the source and all 
filters should be removed from the UV light source prior 
to erasure. 


It is important to note that the Am27LV020, and similar 
devices, will erase with light sources having wave- 
lengths shorter than 4000 A. Although erasure times will 
be much longer than with UV sources at 2537 A, never- 
theless the exposure to fluorescent light and sunlight will 
eventually erase the Am27LV020 and exposure to them 
should be prevented to realize maximum system reli- 
ability. If used in such an environment, the package win- 
dow should be covered by an opaque label or 
substance. 


Programming the Am27LV020 


Upon delivery, or after each erasure, the Am27LV020 
has all 2,097,152 bits in the “ONE”, or HIGH state. 
“ZEROs’ are loaded into the Am27LV020 through the 
procedure of programming. 


The programming mode is entered when 12.75 V + 
0.25 V is applied to the Vpp pin, CE and PGM are at Vi 
and OE is at Vin. 


For programming, the data to be programmed is applied 
8 bits in parallel to the data output pins. 


The Flashrite algorithm reduces programming time by 
using 100 us programming pulse and by giving each ad- 
dress only as many pulses as are necessary in orderto 
reliably program the data. After each pulse is applied to 
a given address, the data in that address is verified. If 
the data does not verify, additional pulses are given until 
it verifies or the maximum is reached. This process is re- 
peated while sequencing through each address of the 
Am27LV020. This part of the algorithm is done at Vcc = 
6.25 V to assure that each EPROM bit is programmed to 
a sufficiently high threshold voltage. After the final ad- 
dress is completed, the entire EPROM memory is veri- 
fied at Vcc = Vpp = 5.25 V. Am27LV020 can be 
programmed using the same algorithm as the 5 V coun- 
terpart 27C020. 


Please referto Section 6 for programming flow chart and 
characteristics. 


Program Inhibit 


Programming of multiple Am27LV020s in parallel with 
different data is also easily accomplished. Except for 
CE, all like inputs of the parallel Am27LV020 may be 
common. A TTL low-level program pulse applied to an 
Am27LV020 CE input with Ver = 12.75 + 0.25 V, PGM 
LOW, and OE HIGH will program that Am27LV020. 


PRELIMINARY 


A high-level CE input inhibits the other Am27LV020s 
from being programmed. 


Program Verify 


Averify should be performed on the programmed bits to 
determine that they were correctly programmed. The 
verify should be performed with OE and CE at Vit, PGM 
at Vin, and Vep between 12.5 V and 13.0 V. 


Auto Select Mode 


The auto select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer 
and type. This mode is intended for use by programming 
equipment for the purpose of automatically matching . 
the device to be programmed with its corresponding 
programming algorithm. This mode is functional in the 
25°C + 5°C ambient temperature range that is required 
when programming the Am27LV020. 


To activate this mode, the programming equipment 
must force 12.0 + 0.5 V on address line A9 of the 
Am27LV020. Two identifier bytes may then be se- 
quenced from the device outputs by toggling address 
line Ao from Vit to Vin. All other address lines must be 
held at Vit during auto select mode. 


Byte 0 (AO= ViL) represents the manufacturer code, and 
Byte 1 (AO = Vin), the device identifier code. For the 
Am27LV020, these two identifier bytes are given in the 
Mode Select table. All identifiers for manufacturer and 
device codes will possess odd parity, with the MSB 
(DQ7) defined as the parity bit. 


Read Mode 


The Am27LV020 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27LV020 has a CMOS standby mode which re- 
duces the maximum Vcc current to 25 1A. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27LV020 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 0.6 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Mixed Power Supply System 


Am27LV020 (in 3.0 V to 3.6 V regulated power supply) 
can be intefaced with 5 V system only when the I/O pins 
(DQ0-—DQ7) are not driven by the 5 V system. Vitmax = 
Vectv +2.2 V for address and clock pins and Vitmax = 
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Vectv +0.5 V for 1/O pins should be followed to avoid 
CMOS latch-up condition. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


MODE SELECT TABLE 










(Note 3) 


Notes: 

1. Vo=12.0Vt05V 

2. Xcan be either Vit or Vin 
3. A1-A8 = A10~A17 = Vit 
4 


[Mode P| ce | oe 
[Standby cr) <i vm | x | x | x |x | x | wenz | 
[Standby (OMOS)_____—_~ipveszosvt x | x | x | x | x | Hnz | 
[Prosrem Si S| vw | | xX | x | ver [Ow | 
PProgramveriy———S«| S| ve vm OX |X | ver (| Dom | 
PPrograminmt |v {x |X |x | x | we | Wanz | 
Auto Select [ManvfacirerGose | ve | ve | Xx | ve | we] x | om | 


a aes RE (a 


AMD at 
System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive ef- 
fects of the printed circuit board traces on EPROM ar- 
rays, a 4.7 uF bulk electrolytic capacitor should be used 
between Vcc and Vss for each eight devices. The loca- 
tion of the capacitor should be close to where the power 
supply is connected to the array. 






| vee | outputs 
[x [x [x _| Hah 





<1 KX] XX] <<] X< 
| KK] xX | OX] X< 


x< 
x 


. See DC Programming Characteristics for Vpp voltage during programming. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 
OTP Products .............. -65°C to +125°C 
All Other Products ........... —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss: 
All pins except A9, Vep, and 


Vec (Note 1) ............ -0.6 V to Vcc + 0.6 V 
AQ and Vpp (Note 2) ............. —0.6 V to 13.5 V 
VGC: gute endtneae Shas hee owe ees -0.6 Vto 7.0 V 
Notes: 


1. During transitions, the input may overshoot Vss to 
~2.0 V for periods of up to 20 ns. Maximum DC voltage 
on input and /O may overshoot to Vcc + 2.0 V for peri- 
ods of up to 20 ns. 


2. During transitions, AQ and Vpp may overshoot Vss_ to 
~-2.0 V for periods of up to 20 ns. A9 and Vpp must not 
exceed 13.5 V for any period of time. 


Stresses above those listed under Absolute Maximum Rat- 
ings may cause permanent device failure. Functionality at or 
above these limits is not implied. Exposure to absolute maxi- 
mum ratings for extended periods may affect device reliability. 


PRELIMINARY 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Extended Commercial (E) Devices 

Case Temperature (Tc)....... —55°C to +125°C 
Military (M) Devices 

Case Temperature (Tc) ....... —55°C to +125°C 
Supply Read Voltages: 

Vecfor Am27LV020 .......... +3.0 V to +3.6V 

Vecfor Am27LV020B ......... +2.7 V to +3.6 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 2, 3 and 4) (for APL products, Group A, Subgroups 1, 2, 3, 7 and 8 are tested 
unless otherwise noted) 


Parameter 
Symbol! | Parameter Description Test Conditions 


TTL and CMOS Inputs for Vcc = 3.0 V to 3.6 V 


[Vou | Output HIGH Voltage [Toie-20mASSSCSCSCS~dCi 
0 


| 24 | 
fououtow vote | tanaona——SSS«dtSC 
Finest GH Votage «| SSSCSC~s S| We vw 
[vi [ipsttowvetage SCS 


| vou | 

[ve 

(Baa hice A ee fae 
Output Leakage Current VouT = 0 V to Vec 

ae eee EY 


ies 

esd 

| 

eta 
Vcc Active Current CE = Vit, ee 4 Ey 
(Note 3) f =5 MHz Ll 

ae 

Gee 

ten 













< 


2. 
2 







pA 
pA 
lout = 0 mA mA 
(Open Outputs) 





Vcc CMOS Standby Current GE = Vcc 0.3 V CMOS 


Parameter 
Symbol | Parameter Description Test Conditions 


CMOS for Vcc = 2.7 V to 3.6 V 


[Vor [Outputtow votes | tarn20nk—SSSSSC~iCSC* 
[vn [inpurtowvorege —<i| SSS 











Input Load Current Vin = 0 V to +Vcc C/t Devices ee = 4 
E/M Devices 


Output Leakage Current VouT = 0 V to +Vcec C/| Devices 
E/M Devices 
C/I Devices 


Iec1 Vcc Active Current f = 5 MHz, 
(Note 3) lout = 0 mA E/M Devices 
(Open Outputs) 





Vcc CMOS Standby Current CE = Voc +0.3 V 


Notes: 
1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. Caution: The Am27LV020 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. ec: is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vec +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 
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10 10 


™ 
uw 
Ea | 
3) 










< c 

2 2 

35 < = 

OE 5 ) FS 5 

=. 2jc 

& a 

p=) =] 

3225 OH 25 

0 0 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 3.6 V, T = 25°C Vcc = 3.6 V, f= 5 MHz 
17342A-5 17342A-6 
CAPACITANCE 
Barameter CDV032 CLV032 PLO32 
Symbol | Parameter Description Test Conditions ref ee a Le ee 

|r| pal Gapactorce __{ Vwve¥ |_10 | 
Notes: 


1, This parameter is only sampled and not 100% tested. 
2 TA=+25°C, f= 1 MHz. 
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) (for APL products, Group A, Subgroups 9, 10 and 11 are tested 
unless otherwise noted) 


PRELIMINARY 


Am27LV020/Am27LV020B 
ice lean Parameter 


| JEDEC| Standard Description Test Conditions 


taVaV tacc Address to 
Output Delay CE = OE = VIL 


Chip Enable 
Output Delay OE = ViL 
tGLav Output Enable to 


tEHQZ Chip Enable HIGH 
tGHaz hee 2) | or Output Enable 
HIGH, whichever 
comes first, to 
Output Float 

Output Hold from 

Addresses, CE, or 

OE, whichever 

occurred first 


Notes: 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
. This parameter is only sampled and not 100% tested. 


2. 
3. Caution: The Am27LV020 must not be removed from, or inserted into a socket or board when Vpp or Vcc is applied. 
4. 


Output Load: 1 TTL gate and Cy = 100 pF, 

Input Rise and Fall Times: 20 ns, 

Input Pulse Levels: 0.40 V to 2. 4V, 

Timing Measurement Reference Level—Inputs: 0.8 V and 2.0 V, 
Outputs: 0.8 V and 2.0 V 
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SWITCHING TEST CIRCUIT 


PRELIMINARY 


Device 
Under 
Test 


2.7 kQ 
05.0V 


Diodes = IN3064 
or Equivalent 





17342A-7 


Ci = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 










2. 


2.0 V 0 
> Test Points 
0.8 V 8 


0. 


V 





V 





0.40 V 


Input Output 
17342A-6 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.40 V for a Logic “O”. Input pulse rise and fall times are < 20 ns. 
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WAVEFORM 


PRELIMINARY 


INPUTS 


Must Be 
Steady 


May Mi 
Change 
from HtoL 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


OUTPUTS 


Will Be 
Steady 


Will Be 
Changing 
from H to L 


Will Be 
Changing 
from Lto H 


Changing, 
State 
Unknown 


Center 

Line is High 
Impedance 
“Off” State 





AMD al 


KS000010 





SWITCHING WAVEFORM 


2.4 
Addresses 
0.40 


2.0 
0.8 


Addresses Valid 


toe 





tDF 
(Note 2) 





tacc 
(Note 1) 


ona 1 «cc 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 






tOH 


Valid Output 


High Z 






Notes: 17342A-8 


2. tor is specified from OE or CE, whichever occurs first. 
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PROGRAMMING FLOW CHART 






Address = First Location 


Vec = 6.25 V 
Vpp = 12.75 V 













— 


Interactive 
Section 


Increment Address 


a 


Verify Section 


Device Failed 


oe 


17342A-9 


Figure 1. Flashrite Programming Flow Chart 
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- DC PROGRAMMING CHARACTERISTICS (Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
Symbol Parameter Description Test Conditions 


Input Current (All Inputs) 


[Ve [inp tow Level iopuisy ———idSC*d 
[Vn | ToputHIGHtevel ——SCSC~iSC 
[Vi] As Auto Select VolageSSSCSC~—~iSCSCSC~C~CSCSCSS 
eo | ves Supply Gurren Progam a vey) | + 
[ie | verSuppiy Curent Program) «id; CEs WuOEs Vn 


Flashrite Programming Voltage 










Symbols 
pte «| «Address HoldTime——SSSSC~*dCSC‘ CS 
[en | ae | 
| ves ed 
| | 
| ee 
ea eae, 
a 












TGHAX 


taHaz torP Output Enable to Output Float Delay 
. tvps tves Vee Setup Time 


Notes: 


tas 
tos 
taH 
tou 
tew 


1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the Am27LV020, a 0.1 .F capacitor is required across Vpp and ground to suppress spurious voltage 
transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 
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INTERACTIVE AND FLASHRITE PROGRAMMING ALGORITHM WAVEFORM 
(Notes 1 and 2) 


Addresses 


Data 


Vpp 


Vcc 


PGM 


Notes: 


Program Program Verify 
VIN 


ve LK  ——- | ——_} 
matt 


Data F Dataln Stable | Stable {Data Out Valid | Data nae te 


Vec+1 +1 Set 
Vcc 
tvcs 
Vv 
VIL 


tces 
vs a Oo 


V 
Vin toes 





= 


| 


Vit 


17342A-10 


1. The input timing reference level is 0.8 V for Vit and 3 V for Vin. 


2. toe and torp are characteristics of the device, but must be accommodated by the programmer. 
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Section 5 ExpressSROM™ Memorles............ 0.000 ccc e ene eee eee eee e eens 5-1 
An Introduction to ExpressROM™ Memories .............00 ce cee eee cees 5-3 
Am27X64 64K (8,192 x 8-Bit) CMOS ExpressROM™ Device ......... 5-8 
Am27X128 128K (16,384 x 8-Bit) CMOS ExpressROM™ Device ...... 5-17 
Am27X256 256K (32,768 x 8-Bit) CMOS ExpressROM™ Device ...... 5-26 
Am27X512 512K (65,536 x 8-Bit) CMOS ExpressROM™ Device ...... 5-36 
Am27X010 —- 1 Megabit (131,072 x 8-Bit) CMOS 

ExpressROM ™ Devices occcil cei aeesatens series 5-45 
Am27X1024 1 Megabit (65,536 x 16-Bit) CMOS 

ExpressROM™ DEVICE nite aow eines tte eed 5-55 
Am27X020 2 Megabit (262,144 x 8-Bit) CMOS 

ExpressSROM™ Device ............cce cee e eee eens 5-64 
Am27X2048 2 Megabit (131,072 x 16-Bit) CMOS 
ExpressROM”™ Device ssc i gest ene we Naor eet 5-73 
Am27X040 = 4 Megabit (524,288 x 8-Bit) CMOS 

ExpressROM™ Device .......... 0.00 c cee cece cen eeee 5-82 
Am27X400 4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) ROM 

Compatible CMOS ExpressROM™ Device .............. 5-91 
Am27X4096 4 Megabit (262,144 x 16-Bit) CMOS 

ExpressROM™ Device. .4 i eae kieekawere i eeun ems 5-100 
Am27X080 8 Megabit (1,048,576 x 8-Bit) CMOS 

ExpressROM™ DeviGe e225 csedsenn cee iateeoeeceiaws 5-109 
Am27X800 8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) ROM 

Compatible CMOS ExpressROM™ Device ............. 5-118 
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AN INTRODUCTION TO 
ExpressROM™ MEMORIES 


ExpressROM memories are an exciting product family created by Advanced Micro 
Devices to offer the system manufacturer lower cost in the manufacturing process. 
ExpressROM devices are delivered pre-programmed with your stable code in a low 
cost plastic package and are 100% compatible with the EPROMs they replace. An 
ExpressROM device is manufactured with the same process as AMD’s standard U.V. 
EPROM equivalent, with the topside passivation layer for plastic encapsulation. Since a 
standard EPROM die is used, you are assured that the ExpressROM family is identical 
in architecture, density, and pinout to both AMD's current and future generations of high 
performance CMOS EPROMs. 


ExpressROM devices are inventoried unprogrammed. Upon verification of your code, 
every device is rigorously tested under both AC and DC operating conditions prior to 
shipment. Also, because ExpressROM memories are shipped board-ready with factory 
guaranteed quality, your ship-to-stock or Just-In-Time programs can be easily imple- 
mented. At Advanced Micro Devices, we ship them the way you want them—ready for 
your system. And there are none of the delays, costs or risks normally associated with 
custom ROMs. 





Table 5-1 


Non-Volatile Memory Alternatives 


ExpressROM 
Man ufacturer’ ‘Ss Manufacturer’ s 
Seti Ghaige PN OT NOT NT Ves 
[Minimum Quantity {oo | pap 15-20K 


Fully Tested 
Custom Pattern 
User Programming 
eee 


Auto | Auto Insertion 


—— a 2 Weeks vee 6-10 
PrexiDilhy Reprogrammabie Reprogram Prior to Use Weeks 
Prior to Use 


Plastic packaging inherently provides a cost savings over standard EPROMs packaged 
in expensive windowed ceramic DIPs. However, component price is only a small part of 
your true in-system cost. ExpressROM devices allow you to eliminate or reduce costs in 
several other areas: programming, testing, labeling and production. Since ExpressROM 
memories are delivered with your code, you will reap savings by eliminating program- 
ming costs and associated yield losses. Incoming inspection may often be eliminated 
since your ExpressROM devices have been thoroughly tested and are guaranteed to 
operate to full specifications with your code! Additional in-house cost savings can be 
attained by using automatic insertion equipment in lieu of manual placement into 
sockets. 



















ExpressROM devices were designed to provide a low cost alternative for EPROM users 
without the liabilities of other non-volatile memory alternatives. Although ROMs have a 
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lower component cost, they are economically feasible only at high volume and have the 
risks of long leadtimes and limited manufacturing flexibility. While OTP EPROMs offer 
the systems manufacturer the ability to respond to varying codes during production, they 
force the user to incur additional and hidden costs. 


ExpressROM Memories Lower Cost 


ExpressROM memories eliminate or reduce costs in several areas. These include 
programming, testing, marking and labeling. Standard programming of blank devices 
may reveal other hidden expenses such as costs associated with possible programming 
yield losses, capacity constraints, labels and other supplies, rework, inventory and 
associated queue time, handling, maintenance, labor and personnel, transit costs, 
inspections, floor space and other overhead. AMD’s ExpressROM memories add value 
by eliminating or reducing all these costs in your system manufacturing environment. 


Our mission at AMD is to deliver you the services and products you demand to build the 
cost competitive systems you need to win in your markets. The ExpressROM memory 
provides this opportunity. As one of the world’s five largest IC manufacturers and the 
first to market with a 1 Mbit EPROM, we appreciate the value of efficient manufacturing. 
Compressing time-to-market cycles, improving yields and providing high levels of quality 
are invaluable strategies for today’s manufacturer. At Advanced Micro Devices we are 
proud to offer another tool to give our customers this strategic advantage, the 
ExpressROM Memory: the ROM without the wait! 


ExpressROM Memory Flow 


Mark Accordi 
AMD's OTP EPROM devices are taken Acne. 
from inventory in our off-shore testing Requirement 


facility and processed as shown. 


Program per 
Customer 
Requirement 


100% Electrical Test 
at Temperature 


Excelsior Sample 
Test 
Electrical Test @ 
Hot, Room, Cold 
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ORDERING ExpressROM DEVICES 


The following procedure outlines the method for ordering an ExpressROM device. 
For more information, contact your local AMD sales representative. 


1) Send in the Code Customer 


Please have your field sales representative provide you with Sends in the 
the latest version of the ExpressROM Code Approval Form Code 
(see Page 5-7). This form will provide all the necessary infor- 
mation required for processing your order. After receiving this 
form, fill out the Code Transmittal and Ordering Information 


; : AMD Checks th 
sections. Then send the form with two (2) master copies of Code-and eaparaiee 
each code being ordered to your field sales representative. To a Verification 
minimize the verification turn-around process, supply two EPROM 


master copies of each code using standard EPROMs identical 
in architecture and density as the ExpressROM device being 
ordered. Two master copies per code are required in order to 


t d aes PI b th Customer Confirms 
guarantee proper code transmission. Please be sure the the Copy and 


checksum is clearly identified on each master EPROM. Places the Order 


2) AMD Checks the Code and Generates 
a Verification EPROM 
We check that both EPROMs contain the same code to make AMD 
certain there was not a mix-up in shipping your codes to the . Begins 
factory as well as ensuring that the integrity of your code has meoucinn 
been preserved. After confirming this, a unique 5-digit code 
designation is assigned. The AMD part number is formed by 
adding the 5-digit code designation as a suffix to the 
ExpressSROM Device number. See below: 


Am27X010-105UG X X X X X 


DEVICE | | CODE 
NUMBER DESIGNATION 


AMD then logs in your code with the 5-digit code designation 
and generates a verification EPROM. The verification EPROM 
along with one of your master EPROMs and the ExpressROM 
Code Approval Form should be back in your hand for final ap- 
proval within 2-3 days. The other master EPROM remains at 
AMD for our records. Please note: the verification EPROM is 
simply a means of transferring the code and is not necessarily 
indicative of the ExpressROM product being ordered. 





3) Confirm the Copy and Place the Order 


Once the verification EPROM is approved, sign the Approval 
Section of the ExpressROM Code Approval Form and return 
it to AMD with your purchase order. Upon receipt of the 
signed form and a purchase order, AMD enters the order and 
begins production. Logged codes are maintained for 60 days 
and then deleted if there is no purchase order placed. 
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TERMS AND CONDITIONS 

You should be aware of the following when ordering ExpressROM devices. 
1) AMD will maintain customer code confidentiality. 

2) AMD will absorb all initial set-up costs. 


3) All orders are subject to minimum quantities. The minimum quantity for initial orders 
is 5,000 pieces. 


4) AMD may begin production 14 days in advance of the AMD scheduled ship date cov- 
ered by a purchase order and requires 14 days minimum notification from the AMD 
scheduled ship date for code changes. The customer is liable for all work-in-process 
covered by the same purchase order. 


5) No schedule changes may be made within 14 days of AMD scheduled ship date. 


6) All unpackaged die product procured by the customer is for use exclusively in the 
customer's end products. Any other use of die product must be approved in writing 
by AMD. : 


7) Code changes with Work-In-Process will require additional charges and may affect 
delivery schedules. 


8) All other terms and conditions which normally apply to AMD’s EPROMs (if any) also 
apply with AMD’s ExpressROM memories. 


An Introduction to ExpressROM™ Memories 
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ExpressROM™ Code Approval Form 4, 
Rev. 7 11/05/92 


CODE TRANSMITTAL AND ORDERING INFORMATION SECTION 


Please complete items 1 thru 9. To minimize the verification turn-around process, supply 2 master copies of 
each code using EPROMs of the same architecture and density as the ExpressROM™ Device being ordered. 
Also, be sure the checksum is clearly identified on each master EPROM. 


D MITTAL SE 
1. Company Name: 2. Date: 

3. Incoming Master's Part #: 4. Master's Checksum: 
DERI RM, ECT! 


Please check the appropriate ExpressROM™ Memory data sheet for valid combinations and mark appropriate 
boxes below: 














































5. Part #: OQ Am27X64 QO -55 Q -70 Q -90 Q -120 Q -150 Q -200 QJ -255 
 Am27X128 {3 -55 Q -70 Q -90 QO -120 f) -150 QO -200 Q -255 
O Am27X256 Q -55 QO -70 Q -90 Q -120 LJ -150 Q -200 Q) -255 
Qi Am27X512  -75 (3 -90 Q -120 Q -150 Q -200 f) -255 
Ci Am27X010 Q -105 QO -120 QO -150 Q -200 (] -255 
L) Am27X1024 Q -90 Q -120 Q -150 Q -200 QL] -255 
(3 Am27X020 Q -120 QO -150 QO -200 L -255 
Ly Am27X048 Q -120 Q -150 Qi -200 Q) -255 
O Am27X040 Q -120 Q) -150 Q -200 Q -255 
Q Am27X400 Q -120 Qi -150 Q -200 Ql -255 
[2 Am27X4096 ( -120, Q -150 Q -200  -255 












6. Package and Temperature: Q Plastic DIP Q Commercial (0°C to +70°C) 
PLCC Industrial (40°C to +85°C) 
O TSOP Standard Pinout 
Q TSOP Reverse Pinout 






Q Other 
7. AMD Standard Part Number: 






8. Customer Ordering Part Number: 







9. Please indicate the exact marking and complete the blank sections (11 characters per line including spaces, 
© = 2 spaces if required). 
AMD Logo 


ExpressROM™ 








Date Code 


APPROVAL SECTION TERMS AND CONDITIONS 


AMD will maintain customer code confidentiality. AMD will absorb all initial set-up costs. : 
AMD may begin production 14 days in advance of the AMD scheduled ship date covered by a purchase order and requires 
14 days minimum notification from the AMD scheduled ship date for code changes. 

The customer is liable for all work-in-process covered by the same pee order, 

No schedule changes may be made within 14 days of AMD scheduled ship date. 

All unpackaged die product procured by the customer is for use exclusively in the customer's end products. 

Any other use of die product must be approved in writing by AMD. 

All orders are subject to minimum quantities. 

Code changes with Work in Process will require additional charges and may affect delivery schedules. 


AMD Standard Part #: Am27X Approved Checksum: 
Customer Signature: Date: 
Title: 


















Name (Print): 





st 
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Am27X64 


64 Kilobit (8,192 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
m@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
m@ Asa Mask ROM alternative: 
— Shorter leadtime 
—— Lower volume per code 
m Fast access time 
— 55ns 
@ Single +5 V power supply 


H Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X64 is a factory programmed and tested OTP 
EPROM. It is programmed after packaging prior to final 
test. Every device is rigorously tested under AC and DC 
operating conditions to your stable code. It is organized 
as 8,192 by 8 bits and is available in plastic dual in-line 
(PDIP) as well as plastic leaded chip carrier (PLCC) 
packages. ExpressROM devices provide a board-ready 
memory solution for medium to high volume codes with 
short leadtimes. This offers manufacturers a cost- 
effective and flexible alternative to OTP EPROMs and 
mask programmed ROMs. 


BLOCK DIAGRAM 
Oo—— Vic 
o——_ Vss 
oE ——~ 
CE —~> 
——pP 
—> 
—_— 
__ 
AO0-A12 _—— 
Address == 
Inputs 
—_—P 
——P 
—_—_—P_ 
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Y 
Decoder 


xX 
Decoder 


ty 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP), 
and Plastic Leaded Chip Carrier (PLCC) 


H Latch-up protected to 100 mA from —1 V to 
Vcc +1 V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line contro! functions 


Access times as fast as 55 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X64 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


| rar eran. 


Output Enable 
Chip Enable 


Output 
Buffers 


65,536-Bit 
Cell Matrix 


12084D-1 


Publication# 12084 Rev.D Amendment/O 
Issue Date: July 1993 


AMD zl 


PRODUCT SELECTOR GUIDE 


Family Part No Am27X64 


Ordering Part No: 
Vec +5% 


Veo 10% | ss {| 7 | 0 | -120 | 150 | 200 | 


CE (E) Access (ns) 
OE (G) Access (ns) 3 


CONNECTION DIAGRAMS 


Max Access Time (ns) 5 









Top View 
PDIP PLCC 
Vpp Vec a 
Ae PoM ei £2 SB e 
A7 NC i CET 
AG A8 AGL. . 29 [as 
AS AQ AS[] 28 []A9 
A4 Alt A4L] 27 WA11 
re SEG) A3[] 26 [JNC 
A2T] 25 [JOE (G) 
i A10 AIL] 24 Pato 
Al CE (E) Ao[] 23 LICE (E) 
AO DQ7 NCU] 22 []DQ7 
DQo DAG DQ0[ 21 {]Da6 
DQ1 Das MLITCITCICICI 
-N nDOMOTYN 
pae pas S8>°8 88 
Vss DQ3 
Note: teOeSUe 12084D-3 
1. JEDEC nomenclature is in parentheses. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A12 = Address Inputs 
CE (E) = Chip Enable Input 
DQ0-DQ7_ = Data Inputs/Outputs 
DU = No External Connection (Do Not Use) 
NC = No Internal Connection 
OE (G) = Output Enable Input 
PGM (P) = Program Enable Input 
Vec = Vcc Supply Voltage 
Vpp = Program Supply Voltage 12084D-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X64 -55 J Cc XXXXX 


fae CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X64 
64 Kilobit (8,192 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 

AM27X64-55 Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 

AM27X64-90 specific valid combinations and to check on newly 

AM27X64-120 PC, JC, Pl, Jl released combinations. 

AM27X64-150 

AM27X64-200 

AM27X64-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27 X64 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 


have been stable for at least tacc—toe. 


Standby Mode 


The Am27X64 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X64 also has a TTL-standby mode which reduces 
the maximum Vcc current to 1.0 mA. It is placed in TTL- 
standby when CE is at Vin. When in standby mode, the 
outputs are in a high-impedance state, independent of 
the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 

m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


AMD a 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


- During the switch between active and standby condi- 


tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 


_these transient current peaks is dependent on the out- 


put capacitance loading of the device. At a minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the 
inductive effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7-1F bulk electrolytic 
capacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 





1. X = Either Viv or Vit 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss . 
Allpins except Vcc ....... -0.6 Vto Vec + 0.6 V 
NOCH ce Bee a 4 oa ded wes -0.6 V to +7.0 V 
Note: 


1... Minimum DC voltage on input or I/0 pins is —0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 


may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X64-255 ....... +4.75 V to +5.25 V 

Vecfor allother valid ....... +4.50 V to +5.50 V 


combinations 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 
| Vou Output HIGH Voltage lon = — 400 pA 
| Vo | Output LOW Voltage lo. = 2.1 mA fs ol 


Vou 

Voi 

Vin Input HIGH Voltage 
Vi 

lu 

lo 






fee | Pee 

A 
rated rent Was oVee 

Te [eveisass sien [Wesreovisies 

Vcc Active Current CE = Vit.f = 10 MHz, ar ia 

(Note 3) lour = O mA 
a 
[es | es cn05 Suny Coren | BEaverwoaw 


Notes: 
1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 









2. Caution: The Am27X64 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. lect is tested with OE = Vwi to simulate open outputs. 
4. Minimum DC Input Voltage is -0.5 V during transactions, the inputs may overshoot to -2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 
30 30 

= «25 ze 25 

£ @ 

S< 5 < 

Oo E 20 OE 20 

Qs aes 

Q Qa 

=] pod 

45 oS 

10 10 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
12084D-5 12084D-6 
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CAPACITANCE 


PD 028 PL 032 
Parameter 
_— Parameter ach a4 Conditions | typ | Max | Typ | Max | 


ee ee an eR 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f = 1 MHz. 










SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Symbols Parameter Test 


JEDEC | Standard | Description Songivons 

tavav trcc ‘| Address to = OE = | Min | 

Output Delay | Max. 

tELQV Chip Enable to OE = ViL | Min | 

Output Delay | Max | 

tcLav Output Enable to CE = Vit Het ta 
Output Delay ___[Max|~as_[-40_| “2050 


teHaz toF | Chip Enable HIGH or [Min |_o_| eee 
tcHaz | (Note 2) | Output Enable HIGH, 25 30 
whichever comes 
first, to Output Float 
Output Hold from pf lt xO e Acs 0: tN Oe lotr 0. 


Addresses, CE, or OE, 
whichever occurred first 

Notes: 

1. Voc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

This parameter is only sampled and not 100% tested. . 






























2 
3. Caution: The Am27X64 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4, For the -55 and -70 
Output Load: 1 TTL gate and Ci = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 


For all other versions 
Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


Device 
Under O +5.0 V 


Test 






Diodes = IN3064 
or Equivalent 


12084D-7 


Ci = 100 pF including jig capacitance (30 pF for -55 and -70) 





SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V . 2.0 V ; 
0.8V > Test Points 0aV 1.5V K * Test Points > 1.5V 


0.45 V OV 
Input Output Input . Output 
12084D-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “O”. Input pulse and 0 V fora logic “0”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


High Z 
Output 


Notes: 


1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc. 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from HtoL 


May 


Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





2.0 
0.8 


{CE 


toE 


CCK 


tacc 
(Note 1) 


2. tor is specified from OE or CE, whichever occurs first. 


Addresses Valid 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 


Valid Output 





12084D-9 
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Am27X128 


128 Kilobit (16,384 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
m@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
@ Fast access time 
— 55ns 
@ Single +5 V power supply 


@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X128 is a factory programmed and tested 
OTP EPROM. Itis programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 16,384 by 8 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 








Output Enable 
Chip Enable 





—— 
A0-A13 Sa 
Address - 
Inputs 


Publication# 12083 Rev.D Amendment/O 
Issue Date: July 1993 


Bucs 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

—'100 pA maximum CMOS standby current 


BH Available in Plastic Dual In-Line Package 
(PDIP) and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vcc +1 V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 55 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X128 offers separate Output Enable 
(OE) and-Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


ae 





Output 
Buffers 





4. Y-Gating 


131,072-Bit 
Cell Matrix 


12083D-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27X128 , 


Ordering Part No: 
Vcc 45% 


Voc +10% 





CONNECTION DIAGRAMS 






Top View 
PDIP PLCC 

Voc = 
‘caveman oes N a oO o 
PGM (P) Pee sry SS [ay oe 

lee Bee Be Pee eee eee 
A13 3.2 4 
AB A6y] zs 29 []A8 
AQ As[] _ 28 LA9 
Att A4{] 27 LJA11 
cone A3{] 26 LINC 
CEG) A2{] 25 [OE (G) 
A10 Ait 24 TA10 
CE (E) AO{| 23 [| CE (E) 
pQ7 NCT] 22 []DQ7 

paof] 21 1] Da6 

DQ6 

LC td Ld Ld LL LU oI 

90 “48G0a0o9 
DQ4 Qa QAaAA 
DQ3 

12083D-2 


12083D-3 
Note: 


1. JEDEC nomenciature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A13 Address Inputs 

CE (E) Chip Enable Input 
DQ0-DQ7_ = Data Inputs/Outputs 





DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM(P) == Program Enable Input 

Vcc = Vcc Supply Voltage 

Vep = Program Supply Voltage 12083D-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X128 -55 J Cc XXXXX 


= CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


ACKAGE TYPE 
= 28-Pin Plastic Dual In-Line Package (PD 028) 
= 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


P 
P 
J 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X128 
128 Kilobit (16,384 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X128-55 Valid Combinations fist configurations planned to 


AM27X128-70 be supported in volume for this device. Consult 


the local AMD sales office to confirm availability of 
AM27X128-90 specific valid combinations and tocheck on newly 
AM27X128-120 PC, JC, Pf, JI released combinations. 
AM27X128-150 


AM27X128-200 
AM27X128-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X128 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable OE 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Standby Mode 


The Am27X128 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 A. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X128 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 


m Assurance that output bus contention will not occur 


MODE SELECT TABLE 





Output Disable 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the 
output capacitance loading of the device. Ata minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7-F bulk electrolytic 
capacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 





VIH 
Standby (CMOS) Vcc +0.3 V 
Note: 

1. X = Either Vin or Vit 


X 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products: «cee clive ean ~65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
Allpins except Vcc ....... -0.6 V to Vcc + 0.6 V 
NGCb Sieh sis ooo Bas Bees -0.6 Vto +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vec + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20 ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


AMD al 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages 

Vcc for AM27X128-255 ...... +4.75 V to +5.25 V 


Vcc for all other 
valid combinations ........ +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


Am27X128 5-21 


a | AMD 


DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


reer | fe eee De Tm [oe 
Symbol Description Test Conditions 

a 
SO 
ee ie re I 
SI Naa Ba A NS 


es ei aa Active Current CE = Vit, f = 10 MHz, 
(Note 3) lout = OmA 


Notes: 











1.. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27X128 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





30 30 
c Gee aeeeee a 
2 2 
a< i< 
OE 20 SE 20 
aes Zs 
S 5 
7) 15[— m 15 
12 3 4 5 6 7 8 9§ 10 -75 -55 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
12083D-5 12083D-6 
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AMD Pa 
CAPACITANCE 


‘ PD 028 PL 032 
arameter 
Symbol Parameter Description Test Conditions | Typ | Max | Typ | Max | 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta =+25°C, f= 1 MHz. 











SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Symbols Parameter 































Test 
tAVQV tacc | Address to CE = OE eee eee | eae 
OuiputDely (Vu Pao [a0 80 
tELQV Chip Enable to OE=V a) ee eae 
Output Delay 30 [720 | 750 
tGLav Output Enable to CE=V a ee ee 
Output Delay 


tEHQZ 
taHaz 
tAXQX 


Notes: 





Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


» 
x 


i] i] i] 
Fl - 
u 


tCcE 
‘DF | Chip Enable’ HIGH or 
(Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 


nm i) 
[e) 
an n 


wo 
o 





1. Voc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X128 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. For the -55 and -70: 
Output Load: 1 TTL gate and Cy ‘= 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 Vto3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7kQ 






Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 


12083D-7 


Ct = 100 pF including jig capacitance (30 pF for -55 and -70) 


SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0 V ‘ 2.0V : 
0.8V > Test Points 08V 1.5V 1.5V 
0.45 V OV 
Input Output Input Output 
12083D-8 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “0”. Input pulse and 0 V for a logic “0”. Input pulse rise and 
rise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must be 
Steady 


May 
Change 
from HtoL 


May 
Change 
from LtoH 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 
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OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.0 Addresses Valid 2.0 
0.8 0.8 


2.4 
Addresses 
0.45 


tacc 
(Note 1) 


eee: 
(wom DY 


Output 





12083D-9 
Notes: 


1. OE may be delayed up to tacc-toé after the falling edge of the addresses without impact on tacc. 
2. toFis specified from OE or CE, whichever occurs first. 


Am27X128 5-25 





==—“_ 


Am27X256 


256 Kilobit (32,768 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
m@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
m@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
m@ Fast access time 
— 55ns 
M@ Single +5 V power supply 
m@ Compatible with JEDEC-approved EPROM 
pinout 
m@ +10% power supply tolerance 


GENERAL DESCRIPTION 


The Am27X256 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 32,768 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC), and 
thin small outline (TSOP) packages. ExpressROM 
devices provide a board-ready memory solution for me- 
dium to high volume codes with short leadtimes. This 
offers manufacturers a cost-effective and flexible alter- 
native to OTP EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 






AO-A14 
Address 
Inputs 
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Output Enable 
Chip Enable 


Y Y 
Decoder Gating 


fe H 
X 
Decoder E 


i 


Advanced 
Micro 
Devices 


H High noise immunity 

m@ Low power dissipation 
— 100 pA maximum CMOS standby current 

™@ Available in Plastic Dual In-Line Package (PDIP), 
Plastic Leaded Chip Carrier (PLCC), and Thin 
Small Outline Package (TSOP) 

@ Latch-up protected to 100 mA from —1 V to 
Vee +1 V 

lH Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 55 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X256 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQO0-DQ7 
















Output 
Buffers 







262,144-Bit 
Cell Matrix 


12082D-1 


Publication# 12082 Rev.D Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Voc +5% 


Voc 10% 





CONNECTION DIAGRAMS 
Top View 
PDIP PLCC 


Voc 
A14 
A13 





Notes: teeseoe 12082D-3 
1. JEDEC nomenclature is in parentheses. 
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TSOP* 
=e iis fe 
2 ———— —— 
AQ 3 CE (E) 
A8 4 DQ7 
A13 5 DAG 
NC 6 DQ5 
A14 7 Da4 
Vec 8 Am27X256 DQ3 
Vpp 9 Standard Pinout — 
NC 
A12 DQ1 
A7 DQO 
AG NC 
AS AO 
A4 Al 
A3 A2 
12082D-4 


*Contact local AMD sales office for package availability 


PIN DESIGNATIONS LOGIC SYMBOL 

AO-A14 = Address Inputs j 

CE (E = Chip Enable Input 

Sano = ae oun Dee Or faa 
DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 


12082D-5 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X256 -55 J Cc XXXXX 


———— CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
Cc Commercial (0°C to +70°C) 
| Industrial (40°C to +85°C) 


PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 
E = 32-Pin Thin Small Outline Package (TS 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X256 
256 Kilobit (32,768 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations 


AM27X256-55 






Valid Combinations 
Valid Combinations list configurations planned to 


AM27X256-70 be supported in volume for this device. Consult 


- the local AMD sales office to confirm availability of 
AM27X256-90 PC. JC, Pl. Jl specific valid combinations and to check on newly 
AM27X256-120 EC El | released combinations. 















AM27X256-150 
AM27X256-200 
AM27X256-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc toe. 


Standby Mode 


The Am27X256 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X256 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

mw Low memory power dissipation 


m Assurance that output bus contention will not occur 


MODE SELECT TABLE 






Note: 
1. X = Either Vin or Vit 


[eR 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
low-power standby mode and that the output pins are 
only active when data is desired from a particular mem- 
ory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the 
output capacitance loading of the device. At a minimum, 
a0.1 uF ceramic capacitor (high frequency, lowinherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7-F bulk electrolytic 
capacitor should be used between Vcc and Vss foreach 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 
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ABSOLUTE MAXIMUM RATINGS ~ . 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
Allpins except Vcc ....... -0.6 V to Vec + 0.6 V 
VGC: seco tk Ge oaea th eaiheies oe ~0.6 V to +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to-2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vcc + 0.5 V which may overshoot to Vec + 
2.0 V for periods up to 20 ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


AMD at 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X256-255 ...... +4.75 V to +5.25 V 

Vcc for all other 

valid combinations ......... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 2 and 4) 
eet | em Towne [om [om [ow 
Symbol Description Test Conditions 
ene (Ee 
Pv | cupatowvetawe [ meaime | os 


lo. = 2.1 mA 
[ve | mewienvete Sf SC*dCO eno 
PS A 
[a | ptoas caren Waovionves 
[ie | owpitestascoren —[vorsovenve | Of ok 
5 


lect Vcc Active Current CE = Vi.f = 10 MHz, 2 mA 
(Note 3) lour = 0 mA 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 




















2. Caution: the Am27X256 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is —0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 


Ph 

(oa) 
ie) 
n 





2 2 
5a a< 
O € 20 O € 20 
2c zc 
a a & 
- is Mlle yee 
1 2 3 4 5 6 7 8 9 10 -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current _ Figure 2. Typical Supply Current 
vs. Frequency : vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
12082D-6 12082D-7 
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CAPACITANCE 


| PDoz | 028 PL 032 TS 032 
Parameter Test 
Symbol Parameter a Conditions Pa fob is Pe 


en [rcapsctncs ——fwmrov fe |] e | [vo | | or 
a ee 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 







SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Symbols Parameter Test 


| JEDEC | Description Conditions 


tELQV Chip Enable to = VIL 
Output Delay 
= Output Enable to = Vit 


Output Delay 


tEHQZ Chip Enable HIGH or 
tGHaz cies 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
tAxax Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 





1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X256 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. For the -55 and -70: 
Output Load: 1 TTL gate and Ci = 30 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0 V to3 V 
Timing Measurement Reference Level: 1.5 V for inputs and outputs 
For all other versions: 
Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 


Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 






2.7 kQ 


Device 
Under O +5.0V 


Test 


Diodes = IN3064 
or Equivalent 


12082D-8 


Ct = 100 pF including jig capacitance (30 pF for -55 and -70) 





SWITCHING TEST WAVEFORM 


2.4V 3V 
2.0V ; 2.0V ; 
—_ 
08V > Test Points <& O8V 1.5V 1.5V 
0.45 V OV 
Input Output Input Output 
12082D-9 
AC Testing: Inputs are driven at 2.4 V for a logic “1” AC Testing: Inputs are driven at 3.0 V for a logic “1” 
and 0.45 V for a logic “0”. Input pulse and 0 V for alogic “0”. Input pulse rise and 
tise and fall times are < 20 ns. fall times are < 20 ns for -55 and -70. 


5-34 


Am27X256 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 


Change 
from Lto H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 
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OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H toL 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 
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SWITCHING WAVEFORMS 







2.4 
Addresses 
0.45 


Addresses Valid 


(Note 2) 






tacc 
(Note 1) 





High Z High Z 


ae 
(QE vaicounn 3) 


Output 


12082D-10 
Notes: 
1. OE may be delayed up to tacc-toe after the falling edge of the addresses without impact on tacc. 
2. toFis specified from OE or CE, whichever occurs first. 
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Am27X512 


512 Kilobit (65,536 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
m@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
m Fast access time 
— 90ns 
@ Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X512 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 65,536 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC) pack- 
ages. ExpressROM devices provide a board-ready 
memory solution for medium to high volume codes with 
short leadtimes. This offers manufacturers a cost- 
effective and flexible alternative to OTP EPROMs and 
mask programmed ROMs. 


BLOCK DIAGRAM 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

™@ Latch-up protected to 100 mA from —1 V to 
Vcc +1 V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 


Access times as fast as 90 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X512 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 80 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


fa ey 


Output Enable 
Chip Enable 


AQ-A15 
_ Address 
Inputs 





Output 
Buffers 


524,288-Bit 
Cell Matrix 


12081D-1 


Publication# 12081 Rev.D Amendment/0 
Issue Date: July 1993 


PRODUCT SELECTOR GUIDE 












Family Part No. Am27X512 


Ordering Part No: 
Vcc 5% 


Vcc + 10% 


[ae heess Teta) 8 — 


CONNECTION DIAGRAMS 









Top View 
PDIP PLCC 
A15[_ ye Voc 
Ai2 [_Jo A14 
A713 A13 
AG A8 
AS AQ 
A4[ fe A141 
A3 OE (G)\WVpp 25 || OE (G)NVpp 
A2 Ai0 
Al 20 [_] CE €) 
Ao [110 DQ7 
DQ0 {4114 Das 
DQ1 DQ5 
DQ2 |_} 13 Da4 
Vss Pes 12081D-3 
12081D-2 
Note: 
1. JEDEC nomenclature is in parentheses. 
PIN DESIGNATIONS LOGIC SYMBOL 
A0-A15 = Address Inputs 4 
CE (E) = Chip Enable Input ae 
DQ0-DQ7_ = Data Inputs/Outputs Dao-Da7}_/ 
DU = No External Connection (Do Not Use) 
NC = No Internal Connection 
OE (G) = Output Enable Input 
Vec = Vcc Supply Voltage 
Vpp = Program Supply Voltage 
Vss = Ground 12081D-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X512 -90 J Cc XXXXX 


a CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE | 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P = 28-Pin Plastic Dual In-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 
E 32-Pin Thin Small Outline Package (TS 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X512 


512 Kilobit (65,536 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X512-90 Valid Combinations list configurations planned to 
. be supported in volume for this device. Consult 

AMeisle 120 PC, JC, PI, Jl, the local AMD sales office to confirm availability of 

AM27X512-150 EC, El specific valid combinations and to check on newly 

AM27X512-200 released combinations. 

AM27X512-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X512 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable OE 
is the output control and should be used to gate data to 
the output pins, independent of device selection. As- 
suming that addresses are stable, address access time 
(tacc ) is equal to the delay from CE to output (tce). Data 
is available at the outputs toe after the falling edge of 
OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc —toe . 


Standby Mode 


The Am27X512 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X512 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line contro! function is provided to allow for: 

mu Low memory power dissipation 

m@ Assurance that output bus contention will not occur 


MODE SELECT TABLE 









Standby (CMOS) 





Note: 
1. X = Either Vin or Vit ; 


a oe eee ee 
[Smnay (ows) ieee ke 


AMD al 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 
bus. This assures that all deselected memory devices 
are in low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the 
output capacitance loading of the device. Ata minimum, 
a0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7-uF bulk electrolytic 
capacitor should be used between Vcc and Vss foreach 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 






Am27X512 5-39 


zt AMD 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


OTP Products ............... —65°C to +125°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 
Voltage with Respect to Vss 

All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 

NGG serie Reto atoneee earn blseeteiees -0.6 Vto +7.0 V 
Note: 


1... Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vcc + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ ~—40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X512-255 ...... +4.75 V to +5.25 V 

Vcc for all other 

valid combinations ......... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 


Vou 
Ta _[ opaiowvetwe fp ezina |i ow 
Vir 
lu 
ILo 













Za Input Load Current Vin = 0 V to +Vec 


fee | 
ee 
(Note 3) lour =O mA 
| icce | VecTM Standby Curent | CE=vm_ | | tml | 
| tccs | VecGMOS Standby Current | GE=Veotosv ss | 


Notes: 

1. Vec must be applied simultaneously or before Vep, and removed simultaneously or after Vep. 

2. Caution: the Am27X512 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE/Vpp = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 
= «25 = 25 
@ @ 
Sx S< 
Oo € 20 o£ 20 
aé as 
Ey S 
O45 0 15 
10 10 
1 2 3 4 5 6 7 8 9 10 ~75 -55 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 10 MHz 
12081D-5 12081D-6 
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CAPACITANCE 


Parameter est 
—_— Parameter seals Conditions Pe Poe 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f = 1 MHz. 







SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


Symbols Parameter 


| JEDEC | | Standard | | Standard | Description 


eee trcc Address to CE = OE =VIL i ee ee ee 
Output Delay | Max | 90 | 120 | 150 250 
a ery 




















tELav Chip Enable to OE = ViL | Min _| Paes ies 
Output Delay | Max | 90 | 120 { 150 | 200 
tGLav Output Enable to CE = Vit (Min | ~ | - | - | - | - | 
Output Delay ee ee 
tEHOZ Chip Enable HIGH or a ae 
tGHaz fics 2) | Output Enable HIGH, 2 — a 30 | 30 | ns 
whichever comes 
first, to Output Float 
taKOX Output Hold from Twin |o | 0 | 0 | 0 | 0] 
Addresses, CE, or OE, 
whichever occurred first 
Notes: 
1. Voc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X512 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns. 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 






2.7kQ 
Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 


12081D-7 


CL = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 














2.4V 
2.0 V 2.0 V 
» Test Points < 
0.8 V 0.8 V 
0.45 V 
Input Output 
12081D-8 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 








WAVEFORM INPUTS OUTPUTS 
Must be Will be 
Steady Steady 
May Will be 
Change Changing 
from HtoL from H to L 
May Will be 
Change Changing 
from Lto H from L to H 
Don't Care, Changing, 
Any Change State 
Permitted Unknown 
Does Not Center 
Apply Line is High- 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 
Addresses {2.0 Addresses Valid 2.0} 
0.45 0.8 0.8 
: | 
OE y 
t tDF 
ice (Note 2) 
High Z Netert) High Z 
Output Valid Output y p 
12081D-9 
Notes: 


1. OE may be delayed up to tacc-toe after the falling edge of the addresses without impact on tacc. 
2. toF is specified from OE or CE, whichever occurs first. 
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Am27X010> 


1 Megabit (131,072 x 8-Bit) CMOS ExpressROM™ Device 


m@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

m@ Asa Mask ROM alternative: 
— Shorter leadtime 


— Lower volume per code 


M@ Fast access time 
— 105 ns 


Mm Single +5 V power supply 


m@ Compatible with JEDEC-approved EPROM 
pinout 


mM + 10% power supply tolerance 


GENERAL DESCRIPTION 


The Am27X010 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 131,072 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC) and 
thin small outline (TSOP) packages. ExpressROM 
devices provide a board-ready memory solution for me- 
dium to high volume codes with short leadtimes. This of- 
fers manufacturers a cost-effective and flexible 
alternative to OTP EPROMs and mask programmed 
ROMs. 


te 


Advanced 
Micro 
Devices 


@ High noise immunity 

@ Low power dissipation 
— 100 pA maximum CMOS standby current 

@ Availablein Plastic Dual In-Line Package 
(PDIP), Plastic Leaded Chip Carrier (PLCC), 
and Thin Small Outline Package (TSOP) 

@ Latch-up protected to 100 mA from —1 V to 
Vcc +1 V 


@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 


— Two line contro! functions 


Access times as fast as 105 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X010 offers separate Output Enable 


(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 Win 
standby mode. 





BLOCK DIAGRAM 


Oo Vec 


Data Outputs 
DQ0-DQ7 


fon SS 


Output Enable 
Chip Enable 


AO-A16 
Address 
Inputs 


Publication# 12080 Rev.D Amendment/0 
Issue Date: July 1993 





Output 
Buffers 


1,048,576-Bit 
Cell Matrix 


12080D-1 
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Veo 10% a ee ee 
OE (G) Access (ns) 
CONNECTION DIAGRAMS 


PRODUCT SELECTOR GUIDE 
Vcc t5% 
ec 
PoE reees(m) | 100 | m0 eo 
ee ee ee eee ee ee ee 











Top View 
PDIP PLCC 
la 
= 
222s oee 
an eee ee ee 6 ee 2 ee 2 
ATE ° 29 [JA14 
A6 [| 28 [}A13 
ASL | | A8 
A4t] 26 [J A9 
As] 25 JA11 


24 [JOE (G) 
Ai[] 23 [JA10 
22 [] CE (E) 
Daol] 21 []DQ7 





Notes: 12080D-2 12080D-3 
1. JEDEC nomenclature is in parentheses. 
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TSOP* 


At1 
AS 
A8 

A13 

A14 
NC 

PGM 

Vcc 

Vpp 

A16 

A15 

A12 
A7 
A6 
A5 
A4 


Am27X010 
Standard Pinout 


1 
2 
3 
4 
5 
6 
7 
8 
9 





*Contact local AMD sales office for package availability 12080D-4 


PIN DESIGNATIONS LOGIC SYMBOL 
A0-A16 Address Inputs 

CE (E) Chip Enable Input 

DQ0-DQ7 Data Inputs/Outputs 

DU No External Connection (Do Not Use) 
NC No Internal Connection 

OE (G) Output Enable Input 

PGM (P) Enable Input 

Vcc Vcc Supply Voltage 

Vep Program Supply Voltage 

Vss Ground 


A0-A16 





12080D-5 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X010 -105 J Cc XXXXX 


i eee CODE DESIGNATION 
Assigned by AMD 
TEMPERATURE RANGE 
Cc Commercial (0°C to +70°C) 
| Industrial (40°C to +85°C) 
PACKAGE TYPE 
P = 28-Pin Plastic Dual-in-Line Package (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 
E = 32-Pin Thin Small Outline Package (TS 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X010 


1 Megabit (131,072 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations 


AM27X010-105 
AM27X010-120__- 






Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
















PC, JC, Pl, Jl, the local AMD sales office to confirm availability of 
AM27X010-150 EC, El specific valid combinations and to check on newly 
AM27X010-200 


released combinations. 


AM27X010-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X010 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 

Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—tce. 


Standby Mode 


The Am27X010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 nA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X010 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


m Assurance that output bus contention will not occur 


AMD al 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vec and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Express- 
ROM device arrays, a 4.7 uF bulk electrolytic capacitor 
should be used between Vcc and Vss for each eight de- 
vices. The location of the capacitor should be close to 
where the power supply is connected to the array. 





MODE SELECT TABLE 







Note: 
1. X = Either Vin or Vit 


ae) A 
a 

foupwawe |x| mf xe 
seems wee 
sary nosy wesw [ee 





; 


ee Se DOUT 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products: ..c. 0.0.5 0adae ~—65°C to +125°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... -0.6 V to Vcc + 0.6 V 
NOG) cotes ona es ee seston ote -0.6V to +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pinsis Vec +0.5 Vwhich may overshoot to Vcc +2.0 V 
for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X010-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27X010-XXO ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


5-50 Am27X010 


AMD a\ 


DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


i 
Symbol Description Test Conditions 

a a 
SS CO 
0 
[| epattead covert Wes oviowes 
SC 


Ices Vcc Active Current CE = Vif = 5 MHz, 30 mA 
(Note 3) lout = OMA 
Vcc CMOS Standby Current GE = Veo + 0.3 V yA 


Notes: 














1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. Caution: The Am27X010 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to ~2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


30 30 
= 25 < 25 
2 2 
S< 5 < 
O € 20 O€ 20 
>c 2c 
aE aS 
S S 
” YM 15 
10 
-75 -50-25 0 25 50 75 100 125 150 
per in ie Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 5 MHz 
12080D-6 12080D-7 
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CAPACITANCE 


PL 032 TS 032 
lec ret (Poo | Los 
Symbol Parameter Description Conditions | typ | Max | Typ | Max | Typ | Max | 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = 425°C, f= 1 MHz. 






SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


Symbols Parameter Test 


| JEDEC | Standard | Description Conditions 








Am27X010 





















tavav tacc _| Address to CE =OE= | Min | mean ee 
Output Delay vu [Max [100 [200 | 250 
terav | tce —_ | Chip Enable to OE=Vn | Min | - | - | | - | - | 
Output Delay [-Max_| 700] [200 [ 250 
tGLav Output Enable to CeE=Vi | Min | - | | -| - | 
Output Delay Max | 50_| 
tEHQZ tDF Chip Enable HIGH or [Min | o_| 
teHaz | (Note 2) | Output Enable HIGH, 25 
whichever comes 
first, to Output Float 
taxax Output Hold from | Min | 0 | 
Addresses, CE, or OE, V 
whichever occurred first | 





Notes: 

1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27X010 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 


O +5.0 V 






Diodes = IN3064 
or Equivalent 
















12080D-8 
Ct = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0V 2.0V 

» Test Points 

0.8 V 0.8 V 
0.45 V 

Input Output 
12080D-9 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 





Am27X010 5-53 








Pa | AMD 


KEY TO SWITCHING WAVEFORMS 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


High Z 
Output 


Notes: 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from HtoL 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





2.0 
0.8 


tOE 
tacc 


(Note 1) 


Addresses Valid 


Pky 
(a) 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from HtoL 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 


2.0 
0.8 


i 


/| 
tor 
(Note 2) 


12080D-10 


1, OE may be delayed up to tacc-to£ after the falling edge of the addresses without impact on tacc. 
2. toFis specified from OE or CE, whichever occurs first. 
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Am27X1024 


1 Megabit (65,536 x 16-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
m@ Fast access time 
— 90ns 
@ Single +5 V power supply 


H Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X1024 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 65,536 by 16 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


o> Voc 






Output Enable 
Chip Enable 


Y 
Decoder 


xX 
Decoder 






AO-A15 
Address 
Inputs 


Publication# 12079 Rev.D Amendment/0 
(ssue Date: July 1993 


i 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 90 ns allow operation with high- 
performance microprocessors with reduced WAIT 
states. The Am27X1024 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQo-DQ15 


Se. 





Output 
Buffers 







1,048,576-Bit 
Cell Matrix 


12079D-1 
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PRODUCT SELECTOR GUIDE 


Ordering Part No: 
Vec +5% 


Am27X1024 


Veco 10% 


Max Access Time (ns) 
gE (e) Access (ns) 


CONNECTION DIAGRAMS 
Top View 
PDIP 
Vpp 
CE (E) 
DQ15 
DQ14 
DQ13 
DQ12 
DQ11 
DQ10 
DQ9 
DQ8 
GND 
DQ7 
DQ6 
DQ5 
DQ4 
DQ3 
DQ2 
DQ1 
DQoO 
OE (G) 


ON Oar an = 





12079D-2 


Note: 
1, JEDEC nomenciature is in parentheses. 


PIN DESIGNATIONS 

A0-A15 = Address Inputs 

CE (E) Chip Enable Input 
DQO0-DQ15 = Data Inputs/Outputs 


DU = No External Connection (Do Not Use) 
NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) == Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 
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16 
Dao-pai5} / 


12079D-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X1024 ~—s -90 J Cc XXXXX 
ne CODE DESIGNATION 
Assigned by AMD 
TEMPERATURE RANGE 
Cc Commercial (0°C to +70°C) 


| Industrial (40°C to +85°C) 


PACKAGE TYPE 

P = 40-Pin Plastic Dual In-Line 
Package (PD 040) 

J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X1024 


1 Megabit (65,536 x 16-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 
AM27X1024-90 PC, JC Valid Combinations list configurations planned to 
: be supported in volume for this device. Consult 
AME TRIOS 120 the local AMD sales office to confirm availability of 
AM27X1024-150 PC. JC. Pl. JI specific valid combinations and to check on newly 


released combinations. 


AM27X1024-200 
AM27X1024-255 
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FUNCTIONAL DESCRIPTION 


Read Mode 


The Am27X1024 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output contro! and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X1024 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X1024 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m@ Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a F panicular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 





MODE SELECT TABLE 








Output Disable 


Standby (CMOS) 


Note: 
1. X= Either Vin or Vit 





ete |e dC 
a Se 
in ae 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 

OTP Products: J sas te pas toads —65°C to +125°C 
Ambient Temperature 

with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 

All pins except Vcc ......... ~-0.6 V to Vcc + 0.6 V 
VOC tek eet ante hig ne el ~0.6 V to +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20 ns. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) ............ 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) .......... —40°C to +85°C 
Supply Read Voltages 

Vcc for AM27X1024-255 ....... +4.75 V to +5.25 V 
Vcc for all other 

valid combinations ............ +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 2 and 4) 





fv Input LOW Voltage 


Notes: 


eet | RT 

Symbol! Description Test Conditions 
Preawichvetse [CS 
Pee! 


Vou 

Vor 

Vin 

Vir 
(Note 3) lour = 0 mA 









1. Vee must be applied simultaneously or before Vee, and removed simultaneously or after Vpp. 
Caution: The Am27X1024 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 


2. 
3. Icc1 is tested with OE = Vy to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vec + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





35 
30 
= 25 
= 
S< 
re) 
SE 20 
= ¢ 
Qa. 
= 
n 15 


1 2 3 4 5 6 7 8 9 10 
Frequency in MHz 
12079D-5 


Figure 1. Typical Supply Current 
vs. Frequency 
Veo = 5.5 V, T = 25°C 


Supply Current 
inmA 





-75 -55 -25 0 25 50 75 100 125 150 
Temperature in °C 
12079D-6 


Figure 2. Typical Supply Current 
vs. Temperature 
Vec = 5.5 V, f= 10 MHz 
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CAPACITANCE 


Parameter 
_— 





Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 3 and 4) 









Parameter 
Symbols 
| JEDEC | Standard | Parameter Description | Test Conditions | -90 | -120 | -150 | -200 | 
tavav tacc Address to CE = OE = VIL Cr ae ee ee ee 
Output Delay a a 
tELQV Chip Enable to OE = Vi ee ae ee ee ee 
Output Delay rissa ee ata 


teLav Output Enable to Ce=Vu = |Mn | — | — | — | — | — | 
Output Delay ee 

tEHOZ tDF Chip Enable HIGH or 

ina a eee 


Output Enable HIGH, 
tAXQX toH Output Hold from —__ 

Addresses, CE, or OE, 

whichever occurred first 


whichever comes 
Notes: 


















first, to Output Float 





1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X1024 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4. Output Load: 1 TTL gateandC, =100pF 

Input Rise and Fall Times: 20 ns 

Input Pulse Levels: 0.45 V to 2.4 V 

Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 






2.7 kQ 
Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 








12079D-7 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
0.45 V 
12079D-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from HtoL 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





AMD Pa | 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.4 
Addresses ( a0 
0.45 : 


Addresses Valid 


cE 


tOE 


tacc 


High Z 
Output 


Notes: 


(Note 1) 


CCK(( 


tOH 


Valid Output 





12079D-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 
2. tpF is specified from OE or CE, whichever occurs first. 
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Am27X020 


2 Megabit (262,144 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
@ Asa Mask ROM alternative: 
—— Shorter leadtime 
— Lower volume per code 
@ Fast access time 
— 100ns 
@ Single +5 V power supply 


EH Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X020 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 262,144 by 8 bits and is available in plastic dual 
in-line (PDIP), plastic leaded chip carrier (PLCC) pack- 
ages. ExpressROM devices provide a board-ready 
memory solution for medium to high volume codes with 
short leadtimes. This offers manufacturers a cost- 
effective and flexible alternative to OTP EPROMs and 
mask programmed ROMs. 


& 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


lH Latch-up protected to 100 mA from —1 V to 
Vec+1V 

H Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line contro! functions 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X020 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


ais, 


Output Enable 


Chip Enable 


Y 
Decoder 


BLOCK DIAGRAM 
Oo— Vcc 
A0-A17 
Address 
Inputs 
5-64 





4 . 2,097, 152-Bit 
Decoder Cell Matrix 


Publication# 15652 Rev.B Amendment/0 
Issue Date: July 1993 


Output 
Buffers 


Y 
Gating 


15652B-1 


PRODUCT SELECTOR GUIDE 


Family Part No. 
Ordering Part No: 


Veco +5% 
Voc 10% 


Max Access Time (ns) | 100 
CE (E) Access (ns) | 100 
OE (G) Access (ns) | 50 


CONNECTION DIAGRAMS 
Top View 





PDIP PLCC 


(P) 


29 [JA14 
28 L]A13 
27 [J A8 
|}A9 
A114 
OE (G) 
[]A10 

|] CE (E) 
1] DQ7 





15652B-2 


15652B-3 


Note: 
1. JEDEC nomenclature is in parentheses. 





PIN DESIGNATIONS LOGIC SYMBOL 
A0-A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM(P) = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 15652B-4 
Vss = Ground 





Am27X020 5-65 








cl AMD 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X020 -100 J Cc XXXXX 


a CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (-40°C to +85°C) 


PACKAGE TYPE 

P = 32-Pin Plastic Dual In-Line 
Package (PD 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X020 
2 Megabit (262,144 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X020-100 Valid Combinations list configurations planned to 

be supported in volume for this device. Consult 
aS the local AMD sales office to confirm availability of 
AM27X020-120 PC. JC. PI. Jl specific valid combinations and to check on newly 
AM27X020-150 Woe at released combinations. 


AM27X020-200 





AM27X020-255 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X020 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc ) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X020 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X020 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


AMD al 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient Current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 uF bulk electrolytic ca- 
pacitor should be used between Vcc and Vsg for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 





<a SELECT TABLE 








Standby (TTL) 


Note: 
1. X= Either Vi or Vit 


a Ss oS DOUT 


Sand (OS De ec ee 






x< 
x< 


Te 


iH 
iH 


|: 
«| X< 


Am27X020 5-67 








zl AMD 
ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... —65°C to +125°C 
All Other Products ............ -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... -0.6 V to Vcc + 0.6 V 
VGC. nd ates! 6 beeen eves Ata) tone -0.6V to +7.0V - 
Note: 


1. Minimum DC voltage on input or V/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
tiods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vcc +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (Il) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages | 

Vec for Am27X020-XX5_..... +4.75 V to +5.25 V 

Vcc for Am27X020-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Input HIGH Voltage 


Input LOW Voltage 


Output LOW Voltage 


Input Load Current Vin= 0 V to +Vcc 
Output Leakage Current Vout = 0 V to +Vcc 





1. Vcc must be applied simultaneously or before Vee, and removed simultaneously or after Vpp. 

2. Caution: The Am27X020 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
3. Iec1 is tested with OE = Viv to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to ~2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vec + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 








€ e 
2 2 
3% 3% 
=>c 2>c 
Qa:7 a 
Qa. Qa 
= => 
icp) ” 
1 2 3 4 5 6 7 8 9 10 ~75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
15652B-5 15652B-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T = 25°C Voc = 5.5 V, f= 5 MHz 
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CAPACITANCE 


Parameter 
aes Parameter Pte aaa Evo eae Conditions ie { me toe en 


| Input Capacitance si ee | VweoV =0V | 8 | 10 | pF | 
Se ee ee eee 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 






SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 3 and 4) 
Parameter | Am27x02000—CO 
Symbols 
| JEDEC | Standard | Parameter Description | Test Conditions leah cia aaa, Ex 
tavav tacc | Address to CE = OF = ViL GY ae ee Ee a 
Output Delay hi Se aes RES] ne 
teLav Chip Enable to OE = Vit ae Oe 
Output Delay | Max | 100 | 120 | 150 _| 200 | 250 | 
tcLav Output Enable to ce=-vi = {Mn | ~— | ~ | ~ | ~ | — | 
Output Delay | Max | 50 | 50 | 55 | 60 | 75 


tEHOQZ tDOF Chip Enable HIGH or 
tcHaz | (Note 2) Output Enable HIGH, 
whichever comes 
first, to Output Float 
taxax Output Hold from (Min | o | o | o | o | o | 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 

1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vep. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27X020 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 






Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 








15652B-7 
Ct = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
0.45 V 
15652B-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “O.” Input pulse rise and fall times are < 20 ns. 


Am27X020 5-71 





zl AMD 
KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 


Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 





OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 
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SWITCHING WAVEFORMS 


2.4 
Addresses {2.0 Addresses Valid 
0.45 0.8 
CE 
tCE 
OE 
tOE 
tacc 
High Z (Note 1) 
os KG 


Notes: 





tOH 


Valid Output 


15652B-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tpF is specified from OE or CE, whichever occurs first. 
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Am27X2048 


2 Megabit (131,072 x 16-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 100ns 

Mm Single +5 V power supply 


Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X2048 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 131,072 by 16 bits andis available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


o-r Veco 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X2048 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 100 uW in 
standby mode. 


Data Outputs 
DQ0-DQ15 


Output Enable 


Chip Enable 


Y 
Decoder 


A0-A16 
Address 
Inputs 


Publication# 15653 Rev.B Amendment/0 
Issue Date: July 1993 





xX 2,097, 152-Bit 
Decoder Cell Matrix 


Output 
Buffers 


15653B-1 
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PRODUCT SELECTOR GUIDE 


Family Part No. Am27X2048 


Ordering Part No: 
Vec +5% 
Vec £10% 


Max Access Time (ns) 
CE ceo) Access (ns) 


CONNECTION DIAGRAMS 
Top View 


PDIP 


Veep (J 
cE (E) 
DQ15 
DQ14 
DQ13 
DQ12 
pati 
DQ10 
DQ9 
DQ8 

Vss 
DQ7 
DQ6 
DQ5 
DQ4 


OnNOnh WON = 
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Note: 
1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS 


A0-A16 = Address Inputs 

CE (E) = Chip Enable Input 

DQO-DQ15 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 
NC = No Internal Connection 

OE (G) = Output Enable Input 

PGM (P) = Program Enable Input 

Vcc = Vcc Supply Voltage 

Vep = Program Supply Voltage 

Vss = Ground 
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LOGIC SYMBOL 


AO-A16 


Am27X2048 





PGM (P) 


15653B-3 







16 
DQ0-DQ15 aa 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X2048 = -100 J Cc XXXXX 


; CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


PACKAGE TYPE 

P = 40-Pin Plastic Dual In-Line 
Package (PD 040) 

J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 

SPEED OPTION 


See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X2048 
2 Megabit (131,072 x 16-Bit) CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


AM27X2048-100 Valid Combinations list configurations planned to 

: be supported in volume for this device. Consult 
BME ecne Ic , the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 


PC, JC, PI, Jl released combinations. 


AM27X2048-120 
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FUNCTIONAL DESCRIPTION 

Read Mode 

The Am27X2048 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power contro! 
and should be used for device selection. Output Enable 


(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 

The Am27X2048 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X2048 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


Output Disable 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
presSROM device arrays, a 4.7 ,tF bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


IH 
Vcc +0.3 V 


X 





1. X = Either Vin or Vit 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vec + 0.6 V 
NGG Soe taw te hyGk Saved okaas -—0.6 Vto +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and /O 
pins is Vec +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 


Vcc for Am27X2048-XX5 
Vcc for Am27X2048-XX0 


. +4.75 V to +5.25 V 
. +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter 
Symbol Parameter Description Test Conditions 
Vor a ee eee 


Output HIGH Voltage lon = - 400 pA 


Output LOW Voltage lo = 2.1 mA Petre gf 









Input Load Current Vin = 0 Vto +Voc 
Output Leakage Current Vout = 0 V to +Vcc 


nee oe 

Ee 
re 
a rd 
(Note 3) lour = O mA 

a 
[ss |r 6S Standby ores | CEnvesosy | 


Notes: 

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. Caution: The Am27X2048 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 


. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to ~2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





<j = 
= 
8¢ 8% 
=e 2=c 
a= a= 
=] =] 
i?p) wn 
1 2 3 4 5 6 7 8 9 10 ~75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
15653B-5 15653B-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Voc = 5.5 V, T = 25°C Veco = 5.5 V, f= 5 MHz 
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amp iA 
CAPACITANCE 


| PDo4o | 040 PL 044 
Parameter 
eal Parameter ac Test Conditions Pe osc 


| Input Capacitance Sa | Vweove | =0V | 12 | 7 | 40 | pF 
eon [ovina Capasso | Var ov |e Ps |e |e Por 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2 Ta =+25°C, f= 1 MHz. 






SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


Parameter | Ama7x2048 
Symbols “120 
Parameter Description | Test Conditions Zee 
tavav tacc | Address to CE=O0E=Vil Min | — | 
Output Delay PMax_| 100 | 120 | 150 | 200 | 250 | 
tecav | toe | Chip Enable to OE = Vit ier ear eae ba 
Output Delay PMax_[ 100 | -120_| 180 [ 200_| 250_ 


aay Sapace wees a el a Dae 
Output Delay PMax_[ 50] 50 | 55 | 60 | 


teHaz tor —_| Chip Enable HIGH or Mio Mia {of o fo fo | o | 

taxOX toH | Output Hold from —__ a eee 
Addresses, CE, or OE, a: 
whichever occurred first 


whichever comes 
Notes: 























first, to Output Float 





1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X2048 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 






Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 











15653B-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0V 
» Test Points é 
0.8 V 0.8 V 
0.45 V 
Input Output 
15653B-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must be 
Steady 


May 
Change 
from HtoL 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


Output 


Notes: 


2.0 


Addresses Valid 
0.8 


tcE 


toe 
tacc 


ee 





AMD al 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
impedance 
“Off” State 


KS000010 


Valid Output 





15653B-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tbF is specified from OE or CE, whichever occurs first. 


Am27X2048 
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Am27X040 


4 Megabit (524,288 x 8-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 
@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 
m@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 
lm Fast access time 
— 120ns 
M@ Single +5 V power supply 


= Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X040 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 524,288 by 8 bits and is available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codeswith short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


Advanced 
Micro 
Devices 


Hw +10% power supply tolerance 
High noise immunity 
m@ Low power dissipation 
— 100 pA maximum CMOS standby current 


@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 


™@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

M@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control functions 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X040 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQ0-DQ7 


fo 


Output Enable 


Chip Enable 


Y 
Decoder 


BLOCK DIAGRAM 
o—> Vcc 
o— Vss 
AO-A18 
Address 
Inputs 
5-82 





x 4,194,304-Bit 
Decoder Cell Matrix 


Publication# 15654 Rev.B Amendment/O 
Issue Date: July 1993 


Output 
Buffers 


Y 
Gating 


15654B-1 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27X040 


Ordering Part No: 
Voc +5% 


Veco +10% 


CE (E) Access (ns) 120 150 
OE (G) Access (ns) a ae 





CONNECTION DIAGRAMS 
Top View 
PDIP PLCC 

Vec 
A18 
A17 
Al4 29 a4 
A13 28 [JA13 
AB 27 Has 
Ag 26 []A9 
Att 25 []A11 
OE (G) 1]OE (G) 
A10 23 L}A10 


CE (E) 22 [| CE (E) 





17LJ Da3 15654B-3 


15654B-2 
Note: 
1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 

A0-A18 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ7_ = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Ves = Ground 15654B-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X040 -120 J Cc XXXXX 


: nore CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


PACKAGE TYPE 


P = 32-Pin Plastic Dual |n-Line 
Package (PD 032) 


J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 
SPEED OPTION 


See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X040 


4 Megabit (524,288 x 8-Bit) CMOS ExpressROM™ Device 






PC, JC, Pl, JI 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 


Read Mode 

The Am27X040 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc -toe. 


Standby Mode 

The Am27X040 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X040 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 

Output OR-Tieing 

To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 

m Low memory power dissipation 

m Assurance that output bus contention will not occur 


MODE SELECT TABLE 


AMD Pm 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 F bulk electrolytic ca- 
pacitor should be used between Vcc and Vss for each 
eight devices. The location of the capacitor should be 
close to where the power supply is connected to 
the array. 


Sandy (7 ee 


ViH 
Standby (CMOS) Vec +0.3 V 





1. X= Either Vinor Vit 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... -0.6 V to Vcc + 0.6 V 
NGG) cing th ate letna seo eae eat -0.6 Vto +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is -0.5 V. During 
transitions, the inputs may overshoot Vss to -2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and I/O 
pins is Vee +0.5 V which may overshoot to Vcc +2.0 V for 
periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (!) Devices 

Case Temperature (Tc)........ -40°C to +85°C 
Supply Read Voltages 

Voc for Am27X040-XX5_..... +4.75 V to +5.25 V 

Vcc for Am27X040-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


Parameter Parameter 
Symbol Description Test Conditions 
Output HIGH Voltage lou = — 400 pA 


[Vor | GuipaFIGH Votes | aaa 

[va | utp tow votage | meats «dtd 

vm | patch vonage 
lu 











ve | pitt vote = 

a 
Output Leakage Current | Vour=0VtowVeo = sf 

Vcc Active Current CE = Vi, f = 5 MHz, ae 
(Note 3) lour = 0 mA 

[te | vet senityooen | SE-vmw Od 

[en | ver oO Standby Gunent | CE-versoav «tid 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. Caution: The Am27X040 must not be removed from (or inserted into) a socket when Vcc or Vee is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 





. Minimum DC Input Voltage is -0.5 V. During transitions, the inputs may overshoot to —2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vec + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





25 
Cc Cc 
© @ 
— < = 
S€ OE 15 
a= a= 
g g 
3 =) 
n 7p) 10 
5 
1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
15654B-5 15654B-6 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Veco = 5.5 V, T= 25°C ° Voc = 5.5 V, f = 5 MHz 
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£1 amo 
CAPACITANCE 










Parameter 
eee Parameter me Test Conditions ve | Mes | Typ | ex 
| Input Capacitance Capacitance Vin =OV | 10 | 12 | 2 | ars 


Notes: 
1. This parameter is only sampled and not 100% tested. 
2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 


=ymbels Parameter 
JEDEC | Standard| Description Test Conditions 


tavav | tacc | Address to aa [min__| — | — | —| —| 
Output Delay | CE = OE = Vi [Max | 120 | 150 | 200 | 250 

tELQV Chip Enable to =V [min | — | —| —|[ —_ 

tGLav Output Enable to 

[> ees eu ra] 


tEHQZ Chip Enable HIGH 
tGHaz ae 2) | or Output Enable 
HIGH, whichever 
comes first, to 
Output Float 
tOH 


tAxax Output Hold from 
Addresses, CE, or 
OE, whichever 
occurred first 


Notes: 

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The Am27X040 must not be removed from or inserted into a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 Vto 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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AMD zl 
SWITCHING TEST CIRCUIT 


2.7 kQ 







Device 
Under 
Test 


O +5.0V 


Diodes = IN3064 
or Equivalent 





15654B-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0V 2.0V 
» Test Points < 
0.8 V 0.8 V 
0.45 V 
Input Output 
15654B-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0.” Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from Hto L 


May 
Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 





OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from HtoL . 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.4 
Addresses. {2.0 Addresses Valid 
0.45 0.8 
CE 
ICE 
OE 
toE 
tacc 
High Z (Note 1) 
os Me 


Notes: 





tOH 


Valid Output 


15654B-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 
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a ct 


Am27X400 


4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) 


CMOS ExpressROM™ Device 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

m@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

m@ Fast access time 
— 120 ns 

BH Single +5 V power supply 

m@ Compatible with JEDEC-approved EPROM 
pinout 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

@ Latch-up protected to 100 mA from —1 V to 
Vec+1V 

™ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 


— Two line control functions 


GENERAL DESCRIPTION 


The Am27X400 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior 
to final test. Every device is rigorously tested under 
AC and DC operating conditions to your stable code. It 
is Organized as 524,288 by 8 bits/262,144 by 16 bits 
and is available in plastic dual in-line (PDIP) as well as 
plastic leaded chip carrier (PLCC) packages. 
ExpressROM devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask 
programmed ROMs. 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X400 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW inactive mode, and 100 pW in 
standby mode. 





BLOCK DIAGRAM 


BYTE Output Enable 
il Chip Enable 


A0-A17 
Address 
Inputs, 
AB 


Publication# 17344 Rev.A Amendment/0 
Issue Date: July 1993 





Data Outputs 
DQO0-DQ15 


Output 
Buffers 


Y 
he 


4,194,304-Bit 
Cell Matrix 


17344A-1 
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PRODUCT SELECTOR GUIDE 


Family Part No Am27X400 


Ordering Part No: 
Voc +5% 
Voc +10% 


CONNECTION DIAGRAMS 
Top View 
















_ 
ao 
Oo 
id 
on 
| 






PDIP PLCC 


17344A-3 


17344A-2 
Note: 


1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
AB Address Input (BYTE Mode) 






A0-A17 = Address Inputs ue 

BYTE = Sens peor!) aa 
CE (E) = Chip Enable Input 

DQO0-DQ15 = Data Inputs/Outputs 

DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 17344A-4 
Vss = Ground 
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ORDERING INFORMATION 


Standard Products 


AMD al 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X400 






-120 J Cc 


Valid Combinations 


XXXXX 


i: aera CODE DESIGNATION 


Assigned by AMD 


DEVICE NUMBER/DESCRIPTION 
Am27X400 

4 Megabit (524,288 x 8-Bit/262,144 x 16-Bit) 
CMOS ExpressROM™ Device 







PC, JC, Pl, Jl 


Am27X400 


Cc 
| 


TEMPERATURE RANGE 


Commercial (0°C to +70°C) 
Industrial (-40°C to +85°C) 


PACKAGE TYPE 
P 


i 


40-Pin Plastic Dual In-Line Package (PD 040) 
44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 


Read Mode 


The Am27X400 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at feast tacc—toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, inputs A0-A17 will address 
256K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 512K bytes of data can be accessed. The 8 bits of 
data will appear on DQ0-DQ7. 


Standby Mode 


The Am27X400 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. Itis placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X400 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


MODE SELECT TABLE 









Note: 
1. X = Either Vin or Vit 


FPA lee ee ee 


Siandby (CMOS ee ea ee 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


mw Low memory power dissipation 
m Assurance that output bus contention will not occur 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications | 


During the switch between active and standby 
conditions, transient current peaks are produced on 
the rising and falling edges of Chip Enable. The 
magnitude of these transient current peaks is 
dependent on the output capacitance loading of the 
device. At a minimum, a 0.1 wF ceramic capacitor (high 
frequency, low inherent inductance) should be used on 
each device between Vcc and Vss to minimize transient 
effects. In addition, to overcome the voltage drop 
caused by the inductive effects of the printed circuit 
board traces on ExpressROM device arrays, a 4.7 pF 
bulk electrolytic capacitor should be used between Vcc 
and Vss for each eight devices. The location of the 
capacitor should be close to where the power supply is 
connected to the array. 






x< 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
All Other Products ............ -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 Vto Vcc + 0.6 V 
ViCGs eae eee eee ele -0.6 V to +7.0V 
Note: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns, Maximum DC voltage on input and 
VO pins is Vec + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


AMD at 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (I) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vec for Am27X400-XX5 ..... +4.75 V to +5.25 V 

Vec for Am27X400-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


a ee 
Symbol! Description Test Conditions 

[Vor [OupurniGrvorage [ewes —SSS«d| TCC 
SO 
[eto vese 





< 


es 

3 
Input Load Current Vin= 0 V to +Vcc a 
Output Leakage Current Vout = 0 V to +Vcc Pf 80 | 


Iec1 Vcc Active Current CE = Vi, f = 5 MHz, 
(Note 3) lour = 0 mA 
Vcc CMOS Standby Current CE = Vec + 0.3 V | 00 | 


Notes: 

1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vp. 
2. Caution: The Am27X400 must not be removed from (or inserted into) a socket when Vcc or Vep is applied. 
3. Icc1 is tested with OE = Vin to simulate open outputs. 
4 





. Minimum DC Input Voltage is —0.5 V during transactions, the inputs may overshoot to -2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vec +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 





< € 
‘S 2 
St of 
2s Ss 
Qa Qa. 
=] =] 
n n 
1 2 3 4 5 6 7 8 9 10 -~75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f= 5 MHz 
17344A-5 17344A-6 
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CAPACITANCE 


| PDo40 | 040 PL 044 
Parameter 
<a Parameter —— Test Conditions Fi [ | 


Notes: 
1. This parameter is only Seihied and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 






SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 3 and 4) 


aymbels Parameter Test 


| JEDEC | Standard | Description Conditions 
tavav trcc Address to ma OE = fT Min =| - {| - | - | - | 
Output Delay [Mex | 120 | 160 | 200 | 250 _| 

tELQV Chip Enable to OE = Vit ee eee ea ee 
Output Delay Max | t2o_| 150 [200 | 250_| 

tGLav Output Enable to CE = ViL (Min | - [| - | =~ Jj - | 
Output Delay pMax | 50 | 55 | 60 | 75 | 


tEHOZ t0F | Chip Enable HIGH or | Min | o | o | o | o | 
whichever comes 
first, to Output Float 
taxax | ton | Output Hold from [Min | o | o | o | o | 
pet cal BG lO 
whichever occurred first 


Notes: 























1. Vcc must be applied simultaneously or before Vepp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X400 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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zt AMD 
SWITCHING TEST CIRCUIT 








Device 
Under O +5.0V 


Test 


Diodes = IN3064 
or Equivalent 











17344A-7 
Ct = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0V 2.0V 
» Test Points g 
0.8 V 0.8 V 
0.45 V 
Input Output 
17344A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic 1” and 0.45 V for a Logic “O”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don’t Care, 
Any Change 
Permitted 


Does Not 
Apply 





AMD a 


OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 





SWITCHING WAVEFORMS 


2.4 
Addresses ( 
0.45 


2.0 
0.8 


High Z 
Output 


Notes: 


(Note 1) 


Addresses Valid 


{CE 


tOE 


KK 


tacc 





tOH 


Valid Output 


17344A-9 


1. OE may be delayed up to tacc -toe after the falling edge of the addresses without impact on tacc. 


2. tor is specified from OE or CE, whichever occurs first. 


Am27X400 
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Am27X4096 


4 Megabit (262,144 x 16-Bit) CMOS ExpressROM™ Device 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 


m@ Fast access time 
— 120 ns 


@ Single +5 V power supply 


m Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X4096 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 262,144 by 16 bits andis available in plastic dual 
in-line (PDIP) as well as plastic leaded chip carrier 
(PLCC) packages. ExpressROM devices provide a 
board-ready memory solution for medium to high vol- 
ume codes with short leadtimes. This offers manufactur- 
ers a cost-effective and flexible alternative to OTP 
EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


O— Vio 
o-—r Vss 


te 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

B Latch-up protected to 100 mA from -1 V to 
Vcc +1 V 

™@ Versatile features for simple Interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X4096 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 


Data Outputs 
DQo0-DQ15 


(ey 


Output Enable 


Chip Enable 


Output 
Buffers 


Y Y 
Decoder si Gating 


AO-A17 
Address 
Inputs 
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xX 4,194,304-Bit 
Decoder Cell Matrix 


Publication# 17345 Rev.A Amendment/0 
Issue Date: July 1993 


17345A-1 


PRODUCT SELECTOR GUIDE 











Family Part No 
Ordering Part No: 


Veco 5% 
Veco £10% 


CE (E) Access (ns 250 


OE (6) Access (rs) Se a | 


CONNECTION DIAGRAMS 













Top View PDIP 
2 TMB rii° Voc 
CE (E)[}o Ai7 
DQ15 [43 A16 
DA1I4T] 4 A15 
DQI3 FIs A14 
DQ12[16 A13 
Da11[}7 A12 
DQ10 [4g Ait 
DAI [9 A10 
Das AQ 
Vss U Vss 
baQ7 U A8 
bae L A7 
pas U AG 
pa4U AS 
bas U A4 
pa2 LU A3 
pai U A2 
Dao L Al 
OE (G) L] 20 AO 
Note: 17345A-2 17345A-3 


1. JEDEC nomenclature is in parentheses. 













PIN DESIGNATIONS LOGIC SYMBOL 

A0~A17 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ15 = Data Inputs/Outputs AO-A17 
DU = No External Connection (Do Not Use) 

NC = No Internal Connection 

OE (G) = Output Enable Input CEE) 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage SEG) 

Vss = Ground 


17345A-4 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X4096_~—s -120 J Cc XXXXX 


a CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


ACKAGE TYPE 

40-Pin Plastic Dual In-Line Package (PD 040) 
44-Pin Rectangular Plastic Leaded 

Chip Carrier (PL 044) 


P 
P 
J 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X4096 


4 Megabit (262,144 x 16-Bit) CMOS ExpressROM™ Device 


Valid Combinations 


AM27X4096-120 


AM27X4096-125 
AM27X4096-150 PC, JC, PI, Jl 


AM27X4096-200 
AM27X4096-255 






Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X4096 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc-toe. 


Standby Mode 


The Am27X4096 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 LA. It is placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X4096 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m= Low memory power dissipation 
mw Assurance that output bus contention will not occur 


MODE SELECT TABLE 









Note: 
1. X= Either Vin or Vit 


Am27X4096 


ee a 
a 
foupuowsse CT me 
a 
[sardowosy «dt weesosy |x | |e 


AMD ct 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 pF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM device arrays, a 4.7 uF bulk electrolytic 
capacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 






x< 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP PIOdUCIS 3. oa ceed eicas —65°C to +125°C 
All Other Products ............ -65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... —0.6 V to Vcc + 0.6 V 
NGOs sarah ac 3 8 tines Sees -0.6 V to +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to-2.0 Vfor pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vec + 0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
industrial (1) Devices 

Case Temperature (Tc)........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X4096-XX5 . +4.75 V to +5.25 V 

Vcc for Am27X4096-XX0 .... +4.50V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


Am27X4096 


AMD at 
DC CHARACTERISTICS over operating range unless otherwise specified 


(Notes 1, 2 and 4) 
Parameter 
Symbol! Parameter Description Test Conditions 


[ge ee 

ae St 0 ee 

Vcc Active Current CE = Vit, f = 5 MHz, oe 
(Note 3) lout = 0 mA 

sees BETTS) 

re 










LA 
Vcc CMOS Standby Current CE = Vcc + 0.3 V pA 
Notes: 


1. Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
Caution: The Am27X4096 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
Iec1 is tested with OE = Vin to simulate open outputs. 


Minimum DC Input Voltage is -0.5 V during transactions, the inputs may overshoot to -2.0 V for periods less than 20 ns. 
Maximum DC Voltage on output pins is Vcc +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 





& & 








< < 
£ @ 
SE SE 
Zs ze 
Q Qa 
=) 3 
2) n 
TF 22) 68. a Se FB PO -75 -50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vec = 5.5 V, T = 25°C Vec = 5.5 V, f = 5 MHz 
17345A-5 17345A-6 
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CAPACITANCE 
Parameter 
aang Parameter ees — Test Conditions 
| Input Capacitance =| dasa | Vweove | =0 | Vweove | ee 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f = 1 MHz. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Symbels Parameter Test 


[WEDES| Sanderd| Deseristion | conditions eae 
tavav | tacc | Address to i OE= [Min | oe 
Outpt Delay be [eo [er [a | a 
tELav Chip Enable to OE = ViL area ee eee 
Output Delay he 
tGLaV Output Enable to CE = ViL Ce ea ee Sa anal 
Output Delay [Max | | =660 iT 
Min | o | oF |  o | o | 


teHaz Chip Enable HIGH or 

tGHQZ ie 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 


taxax | to | OutputHold from Mn | o | o | o | o | 
Addresses, CE, or OE, 
whichever occurred first 


Notes: 







Am27X4096 

















7. Voc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 


2 
3. Caution: The Am27X4096 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and C, = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 






Device 
Under O +5.0V 


Test 








Diodes = IN3064 
or Equivalent 









17345A-7 
Ct = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 

» Test Points 

0.8 V 0.8 V 
0.45 V 
Input Output 
17345A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “O”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from L to H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


Output 


Notes: 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 


{ 2.0 


Addresses Valid 
0.8 


tCE 


tOE 


CK 


tacc 


High Z (Note 1 


2. tor is specified from OE or CE, whichever occurs first. 





OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from H to L 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 

Line is High- 
Impedance 
“Off” State 


KS000010 





tOH 


Valid Output 


17345A-9 
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Am27X080 


8 Megabit (1,048,576 x 8-Bit) CMOS ExpressROM™ Device 


@ As an OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

m@ As a Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 120 ns 

@ Single +5 V power supply 

@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X080 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
finaltest. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 1,048 K words by 8 bits per word andis available 
in plastic dual in-line (PDIP) as well as plastic leaded 
chip carrier (PLCC) packages. ExpressROM devices 
provide a board-ready memory solution for medium to 
high volume codes with short leadtimes. This offers 
manufacturers acost-effective and flexible alternative to 
OTP EPROMs and mask programmed ROMs. 


BLOCK DIAGRAM 


Advanced 
Micro 
Devices 


mM +10% power Supply tolerance 

H@ High noise immunity 

@ Low power dissipation 
— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package 
(PDIP) and Plastic Leaded Chip Carrier (PLCC) 


@ Latch-up protected to 100 mA from -1 V to 
Vec +1 V 


@ Versatile features for simple interfacing 
— Both CMOS and TTL input/output compatibility 
— Two line control function 


Access times as fast as 120 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X080 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW inactive mode, and 100 Win 
standby mode. 


Data Outputs 
DQ0-DQ7 


Gy 


Output Enable 


Chip Enable 


Y 
Decoder 


A0-A19 
Address 
Inputs 





Publication# 17346 Rev.A Amendment/0 
Issue Date: July 1993 





X 4,194,304-Bit 
Decoder Cell Matrix 


This document contains information on a product under development at Advanced Micro Devices, Inc. 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 
discontinue work on this proposed product without notice. 


Output 
Buffers 


17346A-1 
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oF amo PRELIMINARY 
PRODUCT SELECTOR GUIDE 


Family Part No. Am27X080 


Ordering Part No 
Veco +5% -125 


Veco +10% 
[ee acon) | oid Si 
oe CAcow rey [i 


CONNECTION DIAGRAMS 





Top View 
PDIP 

A19LJ1¢@ Voc 

A1sLJ2 A18 

AisC]3 A17 

A214 A14 29 HAt4 
A7LJ5 A13 28 T]A13 
AcCI6 A8 27 LJA8 
asC7 Ag 26 [AS 
ase Att 25 HAN 

eas JOE (G)Vpp 

A3LI9 OE (G)/Vpp 93 T]At0 
A2L410 A10 a HcEO 
AiC}11 CE (E) o1 f}Da7 
Ao] 12 DQ7 

pao] 13 bas 

DpDaiLJ14 DQ5 





17346A-3 





17346A-2 
Notes: 


1. JEDEC nomenclature is in parentheses. 


PIN DESIGNATIONS LOGIC SYMBOL 
A0Q-A19 = Address Inputs 

CE (E) = Chip Enable Input 

DQ0-DQ17 = Data Inputs/Outputs 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voltage 

Vss = Ground 
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PRELIMINARY AMD & 
ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X080 ~—s -120 J Cc XXXXX 


i Saas CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
Cc Commercial (0°C to +70°C) 
| Industrial (-40°C to +85°C) 


wou 


PACKAGE TYPE 

P = 32-Pin Plastic Dual In-Line 
Package (PD 032) 

J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X080 


8 Megabit (1,048,576 x 8-Bit) CMOS ExpressROM™ Device 


Valid Combinations 
| __AM27X080-120__ 


AM27X080-120 
PC, JC, Pl, Jl 
AM27X080-150 
AM27X080-200 
AM27X080-255 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X080 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power contro! and 
should be used for device selection. Output Enable (OE/ 
Vpp) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Standby Mode 


The Am27X080 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 A. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X080 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CE is at Vin. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 


PRELIMINARY 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE/Vpp be 
made a common connection to all devices in the array 
and connected to the READ line from the system control 
bus. This assures that all deselected memory devices 
are in their low-power standby mode and that the output 
pins are only active when data is desired from a particu- 
lar memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and Vss to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM device arrays, a 4.7 WF bulk electrolytic ca- 
pacitor should be used between Vcc and Vssg for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 


m Assurance that output bus contention will not occur 


MODE SELECT TABLE 
ee La a 
Ce a 


Standby (TTL) 





Note: 
1. X = Either Vin or Vi. 
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PRELIMINARY 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... —65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. —55°C to +125°C 


Voltage with Respect to Vss 
All pins except A9,Vpp,Vcc . -0.6 Vto Vcc + 0.6 V 


NOCe heeled edn fdas by don Bhn oak -0.6 Vto +7.0V 
Notes: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to—2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vec +0.5 V which may overshoot to Vec +2.0 V 
for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 


Am27X080 


AMD a 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc) .......... 0°C to +70°C 
Industrial (l) Devices 

Case Temperature (Tc)........ -—40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X080-XX5_ ..... +4.75 V to +5.25 V 

Vcc for Am27X080-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


a 
Symbol Description Test Conditions 
[Vor _[Oapet GH Vonage | tore=400nA iC | 
[va | cups tow veto | m-@ina TS 
a 
er on vate 
A TL 
[is ospatasscuren | versovenes | 
Vcc Active Current CE = Vi.f = 5 MHz, Pall 
(Note 3) lout = 0 mA 
poe 

[vec cuos sensty cure | GEavecroay | 
Notes: 
1. Vec must be simultaneously or before Vep, and removed simultaneously or after Vpp. 


Caution: The Am27X080 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
Icc1 is tested with OE = Vin to simulate open outputs. 


Minimum DC Input Voltage is -0.5 V during transitions, the inputs may overshoot —2.0 V for periods less than 20 ns. Maximum 
DC Voltage on output pins is Vec +0.5 V, which may overshoot to Vcc +2.0 V for periods less than 20 ns. 














A WN 





Supply Current 
inmA 
Supply Current 

_inmA 





1 2 3 4 5 6 7 8 9 10 -75 -50-25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 5 MHz 
15453B-5 15453B-6 
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CAPACITANCE 


Parameter 
Symbol Parameter Description Test Conditions 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 









SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3 and 4) 


Symbols Parameter Test 


JEDEC Description Conditions 
tavav | trcc {Address to CE = OF = VIL 
Output Delay | Max | 
tELaV tCE Chip Enable to OE = Vit 
Output Delay 
tGLav Output Enable to CE = Vit 
Output Delay 


tEHQZ tOF A 
Chip Enable HIGH or 
teHaz } (Note 2) | Output Enable HIGH, 


whichever comes 
first, to Output Float 





Output Hold from 
Addresses, CE, or OE, 
whichever occurred first 





Notes: 


1. Vec must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sample and not 100% tested. 


2 
3. Caution: The Am27X080 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


, Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7kQ 






Device 
Under O +5.0V 


Test 


Diodes = IN3064 
or Equivalent 











17346A-7 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0V 
> Test Points 4 
0.8 V 0.8 V 
0.45 V 
Input Output 
17346A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


Must be Will be 
Steady Steady 


May Will be 
Change Changing 
from H to L from HtoL 


May Will be 
Change Changing 
from LtoH from Lto H 


Don't Care, Changing, 
Any Change State 
Permitted Unknown 








Does Not Center ' 
Apply Line is High- 
Impedance 
“Off” State 
KS000010 
SWITCHING WAVEFORMS 
2.4 = Sees 
Addresses {2.0 Addresses Valid 2.0 
0.45 a8 , == 08 
CE 
tcE 
OE 
toe 
tacc 





(Note 1) Steet 


High Z 
Output (((((4 Valid Output 


Notes: 


17346A-9 


1. OE may be delayed up to tacc — toe after the falling edge of the addresses without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
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Am27X800 


8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) 


CMOS ExpressROM™ Device 


M@ Asan OTP EPROM alternative: 
— Factory optimized programming 
— Fully tested and guaranteed 

@ Asa Mask ROM alternative: 
— Shorter leadtime 
— Lower volume per code 

@ Fast access time 
— 150 ns 

@ Single +5 V power supply 

= Compatible with JEDEC-approved EPROM 
pinout 


Advanced 
Micro 
Devices 


+10% power supply tolerance 

High noise immunity 

Low power dissipation 

— 100 pA maximum CMOS standby current 

@ Available in Plastic Dual In-Line Package (PDIP) 
and Plastic Leaded Chip Carrier (PLCC) 

m@ Latch-up protected to 100 mA from —-1 V to 
Vec+1V 

@ Versatile features for simple interfacing 

— Both CMOS and TTL input/output compatibility 

— Two line control functions 





GENERAL DESCRIPTION 


The Am27X800 is a factory programmed and tested 
OTP EPROM. It is programmed after packaging prior to 
final test. Every device is rigorously tested under AC and 
DC operating conditions to your stable code. It is organ- 
ized as 1,048,576 by 8 bits/524,288 x 16 bits and is 
available in plastic dual in-line (PDIP) as well as plastic 
leaded chip carrier (PLCC) packages. ExpressROM 
devices provide a board-ready memory solution for me- 
dium to high volume codes with short leadtimes. This of- 
fers manufacturers a_ cost-effective and _ flexible 
alternative to OTP EPROMs and mask programmed 
ROMs. 


Access times as fast as 150 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X800 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 150 mW in active mode, and 100 pW in 
standby mode. 








BLOCK DIAGRAM 
Data Outputs 
Vee DQ0-DQ15 
o_—— —Vss 
OE —— | Output Enable 
BYTE ——| Chip Enable Output 
ee and Buffers 
CE ——*| Prog Logic 
ie Y 
i. Decoder 
_—_—P 
A0-A18 _ 
a —- X 8,388,608-Bit 
A e ’ Decoder Cell Matrix 
—— 
—p 17347A-1 
5-11 8 This document contains information on a product under development at Advanced Micro Devices, Inc. 


The information is intended to help you to evaluate this product. AMD reserves the right to change or 


discontinue work on this proposed product without notice. 
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PRODUCT SELECTOR GUIDE 
Family Part No 
Vcc +5% 
Voc +10% p15 
Max Access Time (ns) a ee 
CE (E) Access (ns) _ Saas ore 
OE (G) Access (ns) [sd 
CONNECTION DIAGRAMS 
Top View 
P PDIP PLCC 
a Ne hook SS 2 COO eos 2S 
A17 A8 qaaacaecatazz¢e¢ctece 
Le 
A7 AQ 5 4 3 2 
AG Ald a4 [7 39[] A12 
AS All A3 []8 38[] A13 
A4 Al2 n2To a7t]ai4 
fe AIS ai []10 36] ] Ais 
Ae Al4 Aot)11 35|_} A16 
ns ae CEE) [12 34[ ] BYTE/Vpp 
Pe aise Ves [113 33[] Vss 
CE (E) BYTE/Vpp OE []14 321 | DQ15/AB 
Vss Vss 31 rT DQ7 
OE (G) DQ15/AB pas [116 sof] par4 
a0 ahh Dai [}17 29] } D6Q 
DQ8 DQ14 
DQ1 DQ6 TILICICICLICICLICICLICIC, 
Dag Dai13 SS eG65fPsERSBZ 
Da2 DOS ao g8o8 ogog 
DQ16 DQi2 ore 
DQ3 DQ4 
DQ11 Vcc 
Note: 17347A-2 
1. JEDEC nomenclature is in parenthesis. 
PIN DESIGNATIONS LOGIC SYMBOL 
AB = Address Inputs (BYTE Mode) 
A0-A18 = Address Inputs 
BYTE = Byte/Word Switch 
CE (E) = Chip Enable Input 





DQ0-DQ15 = Data Inputs/Outputs Dao-paisf/ 

NC = No Internal Connection 

OE (G) = Output Enable Input 

Vcc = Vcc Supply Voltage 

Vpp = Program Supply Voitage 17347A-4 
Vss = Ground 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number (Valid Combination) is 
formed by a combination of: 


AM27X800 -150 J Cc XXXXX 


Wess CODE DESIGNATION 


Assigned by AMD 


TEMPERATURE RANGE 
C = Commercial (0°C to +70°C) 
| = Industrial (40°C to +85°C) 


PACKAGE TYPE 
P 


= 42-Pin Plastic Dual In-Line Package (PD 042) 
J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 


SPEED OPTION 
See Product Selector Guide and 
Valid Combinations 


DEVICE NUMBER/DESCRIPTION 
Am27X800 


8 Megabit (1,048,576 x 8-Bit/524,288 x 16-Bit) 
CMOS ExpressROM™ Device 


Valid Combinations 


Am27X800-150 
Am27X800-155 

PC, JC, Pl, 
Am27X800-200 oF 
Am27X800-255 






Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X800 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc—toe. 


Byte Mode 


The user has the option of reading data in either 16-bit 
words or 8-bit bytes under control of the BYTE input. 
With the BYTE input HIGH, input AO-A18 will address 
512K words of 16-bit data. When the BYTE input is 
LOW, AB functions as the least significant address input 
and 1 Mbyte of data can be accessed. The 8 bits of data 
will appear on DQ0-DQ7. 








Standby Mode 


The Am27X800 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X800 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placed in 
TTL-standby when CE is at Vin. When in standby mode, 


the outputs are in a high-impedance state, independent 
of the OE input. 


MODE SELECT TABLE 


AMD at 


Output OR-Tieing 
To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


m Low memory power dissipation 
m Assurance that output bus contention will not occur 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system contro! bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, 
a 0.1 pF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device 
between Vcc and Vss to minimize transient effects. 
In addition, to overcome the voltage drop caused by the 
inductive effects of the printed circuit board traces on 
ExpressROM Device arrays, a 4.7 F bulk electrolytic 
capacitor should be used between Vcc and Vss for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to 
the array. 


beso lee a 


VI 
Vcc +0.3 V 





Note: 
1. X= Either Vin or Vit 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
OTP Products ............... -65°C to +125°C 
All Other Products ............ —65°C to +150°C 
Ambient Temperature 
with Power Applied ............. -55°C to +125°C 
Voltage with Respect to Vss 
All pins except Vcc ....... -0.6 V to Vcc + 0.6 V 
NGG: Hhsctwae eas Cae eA -0.6 Vto +7.0 V 
Note: 


1. Minimum DC voltage on input or I/O pins is—0.5 V. During 
transitions, the inputs may overshoot Vss to-2.0 V for pe- 
riods of up to 20 ns. Maximum DC voltage on input and 
VO pins is Vcc +0.5 V which may overshoot to Vcc + 
2.0 V for periods up to 20ns. 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure of the device 
to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (Tc).......... 0°C to +70°C 
Industrial (1) Devices 

Case Temperature (Tc) ........ —40°C to +85°C 
Supply Read Voltages 

Vcc for Am27X800-XX5 ..... +4.75 V to +5.25 V 

Vcc for Am27X800-XX0 ..... +4.50 V to +5.50 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 2 and 4) 


et [Sa Tene | 
Symbol Description Test Conditions 

va | epatowvetege | eeetma | 
SO A 
A 
Pe [etter caren Wao views 
[to | oprtssase cure —[varsovewe [| 
pte a 
eee fe =f 





Vcc Active Current CE = Vi, f = 5 MHz, 
(Note 3) lour = OmA 
Notes: 


Vcc must be applied simultaneously or before Vep, and removed simultaneously or after Vpp. 
Caution: The Am27X800 must not be removed from (or inserted into) a socket when Vcc or Vpp is applied. 
Iec1 is tested with OE = Vin to simulate open outputs. 


Minimum DC Input Voltage is -0.5 V during transactions, the inputs may overshoot to —2.0 V for periods less than 20 ns. Maxi- 
mum DC Voltage on output pins is Vcc + 0.5 V, which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 





ARON 








5 5 

SE Of 
zc 2c 
a7” a= 
2 =] 

n” “” 

1 2 3 4.5 6 7 8 9 10 -75-50 -25 0 25 50 75 100 125 150 
Frequency in MHz Temperature in °C 
Figure 1. Typical Supply Current Figure 2. Typical Supply Current 
vs. Frequency vs. Temperature 
Vcc = 5.5 V, T = 25°C Vcc = 5.5 V, f = 5 MHz 
17344A-5 17344A-6 





Am27X800 5-123 


£4 amp PRELIMINARY 
CAPACITANCE 


Parameter 
_ Parameter = a Conditions Pie i a 


Notes: 
1. This parameter is only sampled and not 100% tested. 


2. Ta = +25°C, f= 1 MHz. 










SWITCHING CHARACTERISTICS over operating range unless otherwise specified 
(Notes 1, 3, and 4) 
Symbels Parameter Test 
JEDEC Description Conditions 
tavav | trec | Address to CE=OE=Vi |_Min | - | - | - | 
Output Delay [Max 180 [200 [250 
tecav | tce | Chip Enable to OE = Vi | Min | o- | - | - | 
Output Delay [—Max__[_ 780 [200250 
tGLav {OE Output Enable to CE = Vit ee a (ee) 
Output Delay [Max | 85 | 60 | 60 
tEHOZ tor | Chip Enable HIGH or | Min [| oo _| 
tcHaz | (Note 2) | Output Enable HIGH, 
whichever comes 
first, to Output Float 
Output Hold from 


Addresses, CE, or OE, 
Notes: 


































whichever occurred first 


1. Voc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sample and not 100% tested. 


2 
3. Caution: The Am27X800 must not be removed from (or inserted into) a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and Cy = 100 pF 
Input Rise and Fall Times: 20 ns 
Input Pulse Levels: 0.45 V to 2.4 V 
Timing Measurement Reference Level: 0.8 V and 2 V for inputs and outputs 
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SWITCHING TEST CIRCUIT 


2.7 kQ 


O +5.0V 






Diodes = IN3064 
or Equivalent 





17347A-7 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
0.45 V 
Input Output 
17347A-8 


AC Testing: Inputs are driven at 2.4 V for a Logic “1” and 0.45 V for a Logic “0”. Input pulse rise and fall times are < 20 ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


Must be 
Steady 


May 
Change 
from H to L 


May 
Change 
from Lto H 


Don't Care, 
Any Change 
Permitted 


Does Not 
Apply 


SWITCHING WAVEFORMS 


2.4 
Addresses 
0.45 


Output 


Notes: 


1. OE may be delayed up to tacc —toe after the falling edge of the addresses without impact on tacc. 


2.0 


Addresses Valid 
0.8 


{cE 


{OE 


(KCC 


tacc 


High Z (Note 1) 


2. tor is specified from OE or CE, whichever occurs first. — 





OUTPUTS 


Will be 
Steady 


Will be 
Changing 
from HtoL 


Will be 
Changing 
from L to H 


Changing, 
State 
Unknown 


Center 
Line is High- 
Impedance 
“Off” State 


KS000010 





tOH 


Valid Output 


17347A-9 
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Section 6 Programming 


Programming 


Programming Methodology ..................04- 
Flashrite Programming Flowchart 
DC Programming Characteristics 
Switching Characteristics and Waveforms 
Third-Party Programming Support 
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a 


PROGRAMMING 


All of AMD's CMOS EPROMs now utilize the fast Flashrite™ programming algorithm. 
Programming the 256K EPROM typically takes 4 seconds, the 1 Mbit EPROM 

16 seconds, and the 4 Mbit 1 minute. Bit locations may be programmed singly, in blocks 
or at random. 


PROGRAMMING METHODOLOGY 


Upon delivery or after each erasure, AMD’s CMOS EPROM has all bits in the “ONE” or 
HIGH state. “ZEROs” are loaded into the device through the procedure of programming. 


The programming mode is entered when 12.75 V + 0.25 V is applied to the Ver pin, CE 
and PGM* are at Vi_, and OE is at Vin. 





For programming, the data to be programmed is applied 8- or 16-bits in parallel 
(depending upon the device organization) to the data output pins. 


The flowchart on the next page shows AMD’s Flashrite programming algorithm. The 
Flashrite algorithm reduces programming time by using 100 us programming pulses and 
by giving each address only as many pulses as is necessary in order to reliably program 
the data. After each pulse is applied to a given address, the data in that address is 
verified. If the data does not verify, additional pulses are given until it verifies or the 
maximum pulse count is reached. This process is repeated while sequencing through 
each address of the device. This part of the algorithm is done at Vcc = 6.25 V to assure 
that each EPROM bit is programmed to a sufficiently high threshold voltage. 


Program Verify 


A program verify should be performed on the programmed bits to determine that they 
were correctly programmed. The verify should be performed with OE and CE at Vi, 
PGM* at Vin, and Vpp between 12.5 V and 13.0 V. 


Read Verify 


After the final address is programmed, a read verify on the entire EPROM is performed 
at Vcc = Vee = 5.25 V. 


*Not all devices have the PGM pin. 
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Figure 6-1 Flashrite Programming Flowchart 







Address = First Location 


Vcc = 6.25 V 
Vpp = 12.75 V 








Interactive 
Section 


Verify Section 


Device Failed 






17061A- 
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Table 6-1 


Table 6-2 


DC Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
Symbol | Parameter Description Test Conditions 


tr [ Input Curent al inpusy) =i =Veorvn |_| 

Pv [inpurtownever ——SSCidSSCSC*C~*~“‘*‘“‘~*é*dC OS CT CV 
[Vie | inpat IGH Level Si) SCS 
[Vor | Output Low Votage bung Verly fia=2ima | | _oas | v | 
Vor | Output HIGH Votage During Veriy | ton=—a0ona | 24 |_| v 
[va [Ao Auto SeletVotage dT SSSSCSC~iC | es 
[Toes | Wee Supply Curent Programa Varin} | | 50 _| ma] 
[tere | Ver Supply Curent (Program) | CE=va,GE=vw |_| 

[Voor | Flashrte Supply Votage <i SSCSCSC*dC 
[vee Flashrte Programming Vatage [| 2s 


Notes: 









lu 

VIL 
VIH 
VoL 
VH 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming an AMD CMOS EPROM, a 0.1 F capacitor is required across Vpp and ground to 
suppress spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 


Switching Characteristics and Waveforms 

These programming switching characteristics and waveforms apply to the following 
AMD EPROM devices: Am27C64, Am27C 128, Am27C010, Am27H010, Am27LV010, 
Am27C1024, Am27C020, Am27LV020 and Am27C2048. 

Switching Programming Characteristics 

(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
Symbols 


JEDEC 
tAVEL 


Standard Parameter Description 


Address Setup Time 


tOZGL 


Data Setup Time 


{DVEL 
tGHAX 


Address Hold Time 


Data Hold Time 


tEHDX i 


Data Valid from OE 


tbs 
tAH 
tDH 
tELEH1 tpw 


tvcs 
tELPL 





tGLav 
Notes: 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the above devices, a 0.1 F capacitor is required across Vpp and ground to suppress 
spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 
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Figure 6-2 Flashrite Programming Algorithm Waveform (Notes 1 and 2) 


Program Program Verify 
VIH 


Data ( Data F —DatanStable Stable {Data Out Valid | — Out 3 


Vpp ViL 
t 
Vec1 we 
Vcc 
Vcc 
tvcs 
VIH 
CE 
VIL 


{CEs 
" oe 


VIL 
ViW tpw tOES 


ViL 





Notes: VW7O61A- 


1. The input timing reference level is 0.8 V for Vit and 2 V for Vin. 
2. toe and torp are characteristics of the device, but must be accommodated by the programmer. 
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These programming switching characteristics and waveforms apply to the following 
EPROM devices: Am27C256, Am27H256, Am27C040, Am27C400, Am27C4096 and 
Am27C800. 


Table 6-3 Switching Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


Parameter 
Symbols 


Parameter Description 

pwr [tas | Address SotupTime 
Ptover_| tos | DalaSeuptime 
taux | tan | Address Hold Time i 
Ptenox | to | DataHoldTime 


2 
Vep Setup Time 2 
| teren1 | — tew | PGM Program Pulse Width 
[isiav | toe | Data Vat rom OE 


Notes: 


tAH 
tDH 

Output Enable to Output Float Delay 
tpw 





1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the above devices, a 0.1 1F capacitor is required across Vpp and ground to suppress 
spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 


Figure 6-3. Flashrite Programming Algorithm Waveform (Notes 1 and 2) 


VIH Program Program Verify 





Addresses 


Data 


Vpp 


Vec 


Notes: 17061A- 
1. The input timing reference level is 0.8 V for Vit and 2 V for Vin. 
2. toe and torp are characteristics of the device, but must be accommodated by the programmer. 
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These programming switching characteristics and waveforms apply to the Am27C512 
and Am27C080 devices. 


Table 6-4 Switching Programming Characteristics 
(Ta = +25°C +5°C) (Notes 1, 2 and 3) 


[wet [ts __| Adsross SotupTime Sid 
[ton | Datatio Time 
t 


Parameter 
Symbols 
Parameter Description ee 


tEHDX 


tvcs Vcc Setup Time 


tEHGL OEVer Hold Time 
tGLEL OE/Vpp Recovery Time 


Notes: 





tELQV Data Valid from OE 
V 


1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


2. When programming the above devices, a 0.1 F capacitor is required across Vpp and ground to suppress 
spurious voltage transients which may damage the device. 


3. Programming characteristics are sampled but not 100% tested at worst-case conditions. 
Figure 6-4 Filashrite Programming Algorithm Waveform (Notes 1 and 2) 


VIH : Program Program Verify 


Addresses 


~~, 


Vit 


wee. es 


Data 7 Data Out Ty 


ae Valid 
VPP1 
OE/Vpp Y 
Vit 


tvPs 
VIH | tAH 
) tpw L 


Hi 


N 


CE VIL 
tvcs 
Vcc Vee1 
Vcc 17061A- 
Notes: 


1. The input timing reference level is 0.8 V for Vi. and 2 V for. Vin. 
2. toe and toFP are characteristics of the device, but must be accommodated by the programmer. 
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THIRD-PARTY PROGRAMMING SUPPORT 
Recommended Vendors 


Advin Systems 


PiLOT-U84 Programmer 
PILOT-U40 Programmer 
PILOT-145 Programmer 
PILOT-GCE Programmer 
PILOT-832D Programmer 


BP Microsystems 


BP-1200 Programmer 
CP-1128 Programmer 
- EP-1132 Programmer 
EP-1140 Programmer 
EP-1 Programmer 


Data I/O Corporation 


2900 Programmer 
UniPak 2B Programmer 
BoardSite Programmer 
HandlerSite Programmer 
UniSite 40 Programmer 
$1000 Programmer 
3900 Programmer 


Elan Digital Systems Ltd 


132 Programmer 
142 Programmer 
232 Programmer 
532 Programmer 
832 Programmer 
840 Programmer 
928 Programmer 
932 Programmer 
940 Programmer 


Logical Devices 


ALLPRO 88/XR Programmer 
Husky Programmer 

GangPro-8+ Programmer 
GangPro-S Model I] Programmer 


Stag Microsystems 


39M101 Programmer 
41M101 Programmer 
41M102 Programmer 
41M111 Programmer 
41M121 Programmer 
42M101 Programmer 
ZM3000 Programmer 
Orbit Programmer 
Solar Programmer 
Stratus-2 Programmer 
System 1040/84 Programmer 


Programming 


AMD al 
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PROGRAMMING UPDATE 


The following charts provide the latest information on programming support for AMD's 
CMOS EPROMs from the following vendors: 


Advin Systems, Inc. 

BP Microsystems 

Data I/O Corporation 
Elan Digital Systems Ltd. 
Logical Devices 

Stag Microsystems 


These charts indicate the Versions as well as the Family code (where appropriate) that 


incorporates the FLASHRITE™ Programming Algorithm for all of their “popular” 
models. 
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Table 6-6 Advin Systems 
Version 


Part Number PILOT PILOT PILOT PILOT PILOT 
Package -U84 -U40 -145 -GCE -832D 
Am27C64 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C128 
DIP V10.42 V10.42 V10.42 V10.42 © V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C256 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27H256 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42"* V10.42* V10.42* V10.42* V10.43 


Am27C512 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C010 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42"* V10.43 
Am27H010 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C100 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C 1024 
DIP V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.43 
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Table 6-6 Advin Systems (continued) 
Version 
Part Number PILOT PILOT PILOT PILOT PILOT 
Package -U84 -U40 -145 -GCE -832D 
Am27C020 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C2048 
DIP V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.43 
Am27C040 ; 
DIP V10.42 V10.42 V10.42 V10.42 V10.43 
PLCC V10.42* V10.42* V10.42* V10.42* V10.43 
Am27C400 
DIP V10.42 V10.42 V10.42 V10.43 
PLCC 
Am27C4096 
DIP 
PLCC 
Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. Programmer models PILOT-U84, PILOT-U40, PILOT-145 and PILOT-GCE are single socket programmers — 
whereas PILOT-832D is a gang programmer. 
3. Programmer model PILOT-GCE does not support the X16 organizations. 
4, PLCC packages for all devices (marked with an *) for the following programmers: PILOT-U84, PILOT-U40, 
PILOT-145 and PILOT-GCE require separate modules. These modules are listed below: 
PX-32 32-pin PLCC (X8 organizations) 
PX-44  44-pin PLCC (X16 organizations) 
5. For further information please contact Advin Systems directly at (408) 243-7000. 
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BP Microsystems 


























Version (DIP Packages only) 


PartNumber | BP-1200 | cp-1128 | EP-1140 | P1132 | EP | 
fama7coro | vao5 | | ve.os | veo | 
fama7Hoio | v2.05 | |v. | v.05 | 
jama7cioo__| v2.05 | | v2.5 | vos | 
Jama7cro2a | v2.05 | | vos | 
jama7coz0 | v2.05 | | vos | vos | 
fama7c2oas | va0s | | ves | | 
famz7coo | v2.05 | | va.0s | vos | 
jame7caoo | vaos | | 
famavcaoos | TT 





Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. There is a reason for the "blanks” above due to the fact that each module serves a specific DIP Package 


Pin-count(s): 
Model Package Pin-Count 
BP-1200 28, 32 and 40 pins 
CP-1128 28 pin 
EP-1140 28, 32 and 40 pins 
EP-1132 28 and 32 pins 
EP-1 28 pin 


3. All LCC/PLCC packages require adapters. These adapters are common for all programmers. Please 
contact BP Microsystems directly for availability of these adapters. 


4. For further information please contact BP Microsystems directly at (713) 461-9430. 
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Table 6-8 Data 1/0 
Version (Family Code) 
Part Number 
Package UNIPAK 2B 
Am27C64 
DIP V1.0 (D6) V23 (5C) V3.6 (D6) 
PLCC V1.4 (D6) V24 (5C) V3.6 (D6) 
Am27C128 
DIP V1.0 (11D) V23 (5C) V3.6 (D6) 
PLCC V1.5 (D6) V25 (5C) V3.6 (D6) 
Am27C256 
DIP V1.0 (5C) V23 (5C) V3.6 (5C) 
PLCC V1.4 (5C) V24 (5C) V3.6 (5C) 
Am27H256 
DIP V1.7 (1DF) V27 (D6) V3.6 (1DF) 
PLCC 
Am27C512 
DIP V1.0 (5E) V23 (5E) V3.6 (5E) 
PLCC V1.4 (5E) V24 (5E) V3.6 (5E) 
Am27C010 
DIP V1.0 (D6) V24 (5C) V3.6 (D6) 
PLCC V1.2 (D6) V24 (5C) V3.6 (D6) 
Am27H010 
DIP V1.4 (D6) V24 (5C) V3.6 (D6) 
PLCC 
Am27C100 
DIP V1.0 (D6) V20 (D6) 3.6 (D6) 
Am27C1024 
DIP V1.0 (5F) V18 (5F) V3.6 (5F) 
PLCC V1.5 (5F) V25 (5F) V3.6 (5F) 
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Table 6-8 Data 1/0 (continued) 












Version (Family Code) 


V1.0 (D6) 


DIP V1.1 (5F) 









Part Number 
Package 


Am27C020 


DIP 
PLCC 


Am27C2048 





















V21 (5F) V3.6 (5F) 
PLCC V1.9 (5F) 
Am27C040 
DIP V1.3 (D6) V23 (5C) V3.6 (D6) 
PLCC 
Am27C400 

DIP V2.0 (5F) 3.9 

PLCC 
Am27C4096 

DIP V2.0 (5F) 1.1 

PLCC V2.1 (5F) 1.5 


Notes: 


1. 
2. 


3. 


Information listed above applies for all speed grades of that particular device/package. 


The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the 
con signature for these devices are the same. 


The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the 
con signature for these devices are the same. 


it 


sili- 


sili- 


All AMD EPROMs not specifically supported by Data I/O can be programmed using Intel’s Quick-Pulse™ 


Programming algorithm. Intel's pin-out code must be manually entered as “Autoselect” will not work. 


Programming 


6-15 





cl AMD 


Table 6-8 Data I/O (continued) 
Version (Family Code) 
Part Number 
Package 
Am27C64 
DIP V3.2 (D6) V19 (B5C) V1.0 (D6) 
PLCC V3.3 (D6)* V19 (B5C) V1.0 (D6) 
Am27C128 
DIP V3.2 (D6) V19 (B5C) V1.0 (D6) 
PLCC V3.4 (D6)* V20 (B5C) V1.0 (D6) 
Am27C256 
DIP V3.2 (5C) V18 (B5C) V1.0 (5C) 
PLCC V3.3 (5C)* V20 (B5C) V1.0 (5C) 
Am27H256 
DIP V3.6 (1DF) V23 (B5C) V1.0 (1DF) 
PLCC 
Am27C512 
DIP V3.2 (5E) V19 (BSE) V1.0 (SE) 
PLCC V3.3 (5E)* V22 (B5E) V1.0 (5E) 
Am27C010 
DIP V2.7 (D6) V15 (D5C) V1.0 (D6) 
PLCC V3.1 (D6)* V20 (D5C) V1.0 (D6) 
Am27H010 
DIP V3.3 (D6) V19 (D5C) V1.0 (D6) 
PLCC 
Am27C100 
DIP V2.7 (D6) V14 (C5C) V1.0 (D6) 
Am27C1024 
DIP V2.5 (5F) V17 (5F) V1.0 (5F) 
PLCC V3.4 (5F)* V20 (5F) V1.0 (5F) 
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Table 6-8 


Data I/O (continued) 


Version (Family Code) 


V2.6 (D6) V13 (DSC) V1.0 (D6) 
V3.0 (5F) V16 (E5F) V1.0 (5F) 
V3.8 (5F)* 24 (ESF) 
V3.2 (D6) V19 (FD6) V1.0 (D6) 
PLCC | 
Am27C4096 


DIP V3.9 (5F) V26 (F5F) "V1.4 (5F) 
PLCC V4.0 (5F) V26 (F5F) V1.5 (5F) 




















Part Number 
Package 


Am27C020 


DIP 
PLCC 


Am27C2048 


DIP 
PLCC 


Am27C040 


DIP 
PLCC 


Am27C400 
DIP 


















































Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. UNISITE 40 requires an optional PinSite Programming Module for PLCC Packages (marked with an *). 


3. The 3900 programmer model requires an optional PLCC Package Base as it uses the Universal Package 
System™. 


4. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


§. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


6. All AMD EPROMs not specifically supported by Data I/O can be programmed using Intel's Quick-Pulse™ 
Programming algorithm. Intel's pin-out code must be manually entered as “Autoselect” will not work. 
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Table 6-9 ELAN 
Version 


Adapter 
Part Number LCC 
Am27C64 
Am27C128 
Am27C256 
Am27H256 
Am27C512 
Am27C010 
Am27H010 
Am27C1024 
Am27C020 
Am27C2048 
Am27C040 
Am27C400 
Am27C4096 





Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 


2. There is a reason for the “blanks” above due to the fact that each ZIFPAK model serves a specific DIP 
Package Pin-count (s) : 


Model DIP Package Pin-Count 
142 28, 32 and 40 pins 

928 28 pin 

132, 232, 532, 832 and 932 28 and 32 pins 

840 and 940 40 pin 


3. All LCC and PLCC Packages require the specific adapter listed. Each adapter supports all ZIFPAK models 
listed for a specific device. 


4, The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


5. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 
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Table 6-10 Logical Devices 
Version 


Part Number GangPro GangPro-S 
Package -B8+ Mode! Il 
Am27C64 
DIP : V1.0 V1.0 
PLCC : V1.0" V1.0* 
Am27C128 
DIP : V1.0 V1.0 
PLCC V1.0" 


Am27C256 


DIP 
PLCC 


Am27H256 


DIP 
PLCC 


Am27C512 


DIP 
PLCC 


Am27C010 


DIP 
PLCC 


Am27H010 


DIP 
PLCC 
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Table 6-10 Logical Devices (continued) 
Version 


Part Number ALLPro GangPro GangPro-S 
Package 88/XR Husky -8+ Model Il 
Am27C020 

DIP V1.5C V2.10 V1.0 V1.0 

PLCC V1.5C V2.10* V1.0* V1.0" 
Am27C2048 

DIP V2.2 V1.0-3 

PLCC V2.2 
Am27C040 

DIP V2.2 ; V1.1 V1.0 

PLCC V2.2 ‘ V1.1" V1.0" 
Am27C400 

DIP 

PLCC 
Am27C4096 

DIP V2.2 V1.0-3 

PLCC V2.2 


Notes: 
1. Information listed above applies for all speed grades of that particular device/package. 
2. The ALLPRO programmer model has PLCC Package programming capability. 


3. The programmer models HUSKY and GANGPRO-8+ need separate adapters for PLCC Packages. 
These adapters are not currently offered by Logical Devices and need to be procured from third-party 
vendors. Please contact Logical Devices for additional information on these adapters. 

4. The programmer model GANGPRO-S MODEL II needs a separate adapter - OPTGP2-E32 — for 32-pin 
PLCC Packages and is currently offered directly by Logical Devices. 44-pin PLCC Packages are currently 
not supported on this programmer. 


5. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


6. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


7. For further information please contact Logical Devices directly at (305) 974-0967. 
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Stag Microsystems 













Software Revision 


Pin-Out 
Code 39M101 41M102 41M121 | 42M101 
9FDA 
11.1 
11.1! 
9FDB 
9.0 
9.0' 
9FDC 
4.0 43 9.0 
4.3 9.0' 
9FDD 
4.0 4.0 4.0 9.0 
9.0! 
9FE1 
PLCC . o 
Am27H010 


DIP 
PLCC 

Am27C100 aah 
DIP 


Am27C1024 OFF1 
: i 
PLCC 
Am27C020 9FE2 
al Se 






Part Number 
Package 


Am27C64 


DIP 
PLCC 


Am27C128 


DIP 
PLCC 


Am27C256 


DIP 
PLCC 


Am27H256 


DIP 
PLCC 


Am27C512 


DIP 
PLCC 


Am27C010 
DIP 





















































DIP 
PLCC 
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Table 6-11 Stag Microsystems (continued) 


Software Revision 


Part Number | Pin-Out 
Package Code 39M101 41M111 42M101 


Am27C2048 9FF2 
DIP 7.0 11.1 
11.1? 


Am27C040 
DIP 


Am27C400 
DIP 


Am27C4096 


DIP 
PLCC 





Notes: 
1, Information listed above applies for all speed grades of that particular device/package. 
2. There is a reason for the “blanks” above as each module serves a specific package and pin-count(s): 


Model Package Pin-Count 
39M101 DIP 28, 32 and 40 pins 
41M101 DIP 28 and 32 pins 
41M102 DIP 40 pin 

41M111 LCC/PLCC 32 pin 

41M121 LCC/PLCC 32 pin 

42M101 DIP 28 and 32 pins 
2M3000 (UNIVERSAL) All All 


3. PLCC Packages require separate adapters. The Legend for these adapters is as follows: ' requires 
Zs3001 Adapter, ? requires Zs3009 Adapter. 


4. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


5. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- : 
con signature for these devices are the same. ; 


6. For further information please contact Stag Microsystems directly at (408) 988-1118 in the U.S. and 
707-332148 in the U.K. 
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Table 6-11. Stag Microsystems (continued) 


Software Revision 
Part Number 


Am27C4096 





Notes: 
1. Information listed above applies for all speed grades of that particular device. 


2. The Am27H010 can be programmed by manually entering the pinout code for the Am27C010, as the sili- 
con signature for these devices are the same. 


3. The Am27H256 can be programmed by manually entering the pinout code for the Am27C256, as the sili- 
con signature for these devices are the same. 


4. For further information please contact Stag Microsystems directly at (408) 988-1188 in the U.S. and 
707-332148 in the U.K. 
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ESEMICONDUGTOH MEMORIES: 





Making EPROM/flash 


By DaTar LALVANI 
STRATEGIC MARKETING MANAGER 
AND Kurt WolF 


SENIOR PRODUCT 
MARKETING ENGINEER 
ADVANCED Micro Devices INC. 
SUNNYVALE, CALIF. 





he non-volatile memory mar- 
ket, long the bastion of the 
UV EPROM, has been fis- 
sured with the recent emer- 
gence of in-system repro- 
grammable flash memories 
as a viable technology. To- 
day, both EPROMs and flash 
memories coexist and they 
will continue to run parallel 
paths, with the choice of 
technology influenced by the 
requirements of the end 
product. 
Flash memories were born 
of the marriage between 
EPROM and E?PROM devices. Flash in- 
corporates the same programming capabili- 
“ty as an EPROM with the added benefit of 
E?PROM-like electrical erasability, so it 
can be reprogrammed without removing it 
from the circuit board. This makes flash an 
ideal choice for applications that require in- 
system reprogrammability. While the same 
benefit. can be obtained from either 
E’?PROM or battery-backed SRAM, flash 
memoriés are less expensive than both. 
In light of the projected rapid growth in 
demand for flash, the product-development 
plans announced by the ever-increasing 
number of vendors, and the recent public 
announcements by some large vendors— 
who have stated that their strategy is to 
“de-emphasize” EPROMs in favor of flash 
memories—the future of EPROMs has be- 
come unclear. This has caused some confu- 
sion in the memory marketplace. Technical 
factors such as scalability, die cost, erasure 
and package considerations—as well as 





trade-offs 


market-based factors such as demand, ap- 
plications and features—factor into the de- 
cisions to build and use either EPROM or 
flash products. 

EPROMs and flash memories will coex- 
ist with the choice of technology influenced 


by the requirements of the end product as_ 


used by the customer. While some vendors 
have stated that flash memories are more 
scalable than EPROMs with the addition of 
double-layer metal,even down at 0.5-mi- 
cron geometries, Advanced Micro Devices 
Inc. sees no need for multilayer metal for 
EPROMs. AMD’s single-layer metal pro- 
cess for EPROMs using 0.5-micron tech- 
nology not only will provide the high densi- 
ty—up to the 16-Mbit level—but is also 


capable of generating the smallest die size- 


and highest performance in the industry. 

It is a fact that, at the same density, the 
flash-memory die is more expensive than 
an EPROM because it has the slightly larg- 
er cell size required to support high endur- 
ance. Also, the flash process complexity is 
greater due to additional masking steps, 
and it requires longer test times to perform 
electrical erasure in the tester, as opposed 
to UV-erase in an oven. 

Flash pricing today remains at a multiple 
of EPROM. However, flash pricing will 
continue to drop until it settles at around a 
20 percent to 30 percent premium over a 
comparable EPROM. Memory designers 
are not going to increase the cost of their 
systems by using flash when there is no need 
for future reprogramming. In these designs, 
reprogrammability does not represent value 
to the customer. Consequently, flash tech- 
nology will not ubiquitously replace OTP 
EPROM designs. 

_ The market’s demand for various price/ 
performance products supports the coexis- 


‘ tence of both EPROM and flash technology. 


There is no question that flash technol- 
ogy has already reserved a bright spot in 
the history of non-volatile memories. In 
some designs, however, EPROM and 
flash memories can coexist comfortably. 


‘grammed just-in-time, 


Laser-printer designs are becoming com- 
modity-oriented items. Memory-design 
requirements are dictated by the pages- 
per-minute output of the printer. Mem- 
ory designers can make a trade-off be- . 
tween designing interleaved systems 
with slower/less expensive devices or 
non-interleaved systems using faster/ 


“-higher-cost devices. The software re- 


quirements for these systems are also 


fairly straightforward. Firmware that 
typically does not change in this system: 
‘are the PCL-5 and/or Postscript engine- 


control codes. 

In addition, the code for font types 
does not typically change. The density 
requirements for this code range from 2 
to 4 Mbytes of storage, depending on the 
font types available and the number of 
scaling options. EPROMs instead of 
ROMs are used to provide manufactur- 
ing ‘flexibility. The EPROMs are pro- 
depending on 
the printer engine and font options 





Datar Lalvani holds a BSEE from the Uni- 


versity of Madras, India, and an MBA from 
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Choosing flash or EPROM 


Continued 
required for that day’s manufac- 


turing run. Flash memory is then’ 


incorporated as an option that al- 


‘lows end users to store custom- 
: ized fonts or screen images in the 
’ printer. This eliminates the repet- 


itive delay associated with trans- 
ferring the bit-map-generated im- 
ages between the computer and 
printer. This decrease in produc- 
tivity is eliminated when the code 


is resident on the printer in flash 
memory, a clear example of a 
very high-volume product that re- 
quires both high-density EPROM 
and flash-memory devices. 

Each technology is employed to 
take advantage of its strengths. 
OTP EPROMs are used in the 
most cost-sensitive portion of the 
memory system where the code 
typically does not change once the 
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system is shipped. OTP EPROMs 
also allow for smooth transitions 
between manufacturing runs that 
incorporate different printer en- 
gines and/or font type options. 

The higher-priced flash devices 
provide customers with the ability 
to personalize their systems. The 
value of this functionality more 
than offsets the incremental cost 
of the devices. 
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Section 8 


Physical Dimensions ................ 0. cece eee ene nae 8-1 
CDV028 28-PinCeramic DIP ........... cece ee eee 8-3 
CDV032. -32-Pin: Ceramic: DIP bois aoa tit aieintde VA SGS aadeS SSS a ERS 8-3 
CDV040 40-Pin Ceramic DIP .......... 0... cece ce eee eee 8-4 
CDV042 42-PinCeramic DIP ........ 0... cee eee eee eee eens 8-4 
CLV044 44-Pin Square Leadiess Chip Carrier ...............-...-2-, 8-5 
PD 028 28-Pin Plastic Dual In-Line Package ...............-..0eeeee 8-6 
PD032 32-Pin Plastic Dual In-Line Package ................-..0 005s 8-6 
PD 040 40-Pin Plastic Dual In-Line Package ................-..0 eee 8-7 
PD048 48-Pin Plastic Dual In-Line Package .............. 0.00. euee 8-7 
PL032 32-Pin Rectangular Plastic Leaded Chip Carrier ............... 8-8 
PL044 44-Pin Rectangular Plastic Leaded Chip Carrier ............... 8-8 
TS 032 32-Pin Thin Small Outline ........... 0.0... eee ee eee eee 8-9 


“For reference only. BSC is an ANSI standard for Basic Space Centering. 
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CDvV028 
28-Pin Ceramic DIP (measured in inches) 





—| ee —el be 
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CDV032 
32-Pin Ceramic DIP (measured in inches) 








045 100 005 
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TOP VIEW 
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CDV040 
40-Pin Ceramic DIP (measured in inches) 


2.035 
2.080 | 














565 
605 
6 Se ee 
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CDV042 
42-Pin Ceramic DIP (measured in inches) 
045 .100 .005 
(065 BSC MIN 
TOP VIEW 
.008 
.160 | 018 
.220 .015 = 
125 ' .060 aane 
.200 
—>| <_— 
aa |.___.600 = con Bovose 
026 BSC §/5/93 ae 
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Package in development. 
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CLV044 


44-Pin Square Ceramic Leadless Chip Carrier 
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PD 028 
28-Pin Plastic Dual In-Line Package (measured in inches) 
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PD 040 


40-Pin Plastic Dual In-Line Package (measured in inches) 
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PD 048 
48-Pin Plastic Dual In-Line Package (measured in inches) 
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PL 032 
32-Pin Rectangular Plastic Leaded Chip Carrier 
(measured in inches) 




















.020 
042 .050 MIN 
048 REF 042 
056 
ee 
.032 
585 .547 .300 .390 
595 553 REF .430 
iT | 
L_— 
L$ 
= 
i 
es 
.009 S 
015 .080 
095 06971D 
CJ48 PL 032 
1/2193 c de 
TOP VIEW SIDE VIEW 
PL 044 
44-Pin Square Plastic Leaded Chip Carrier (measured in inches) 
.020 
.042 .050 MIN 


.048 REF 042 
056 






.025 
oa5F 





(———t- 


ue 











AVLPLONE 


685 .650 


650 500 .590 
695 .656 


REF .630 


SINLNININIF 


LZ 
IY; 


009 
.015 





.120 06752F 
CJ48 PL 044 
1/21/93 cdc 


TOP VIEW SIDE VIEW 





8-8 Physical Dimensions 


AMD zl 


TS 032 
32-Pin Thin Small Outline (measured in inches) 
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*For the standard form/pin-out, the pin one is a round dimple. For the reverse form/pin-out, an inverted triangle will be 
marked here indicating pin one. 
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Advanced Micro Devices reserves the rightto make changes in its product without notice in order to improve design or performance characteristics. 
The performance characteristics listed in this document are guaranteed by specific tests, guard banding, design and other practices common to 
the industry. For specific testing details, contact your local AMD sales representative. The company assumes no responsibility for the use of any 


circuits described herein. 
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